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necessary to accuracy toa minimum and allows of easy 
manipulation. 


in bis paper read before the British Association to the 
qualities of manganese steel. That this metal is practically 
non-magnetic is shown by the fact that its permeability 
remains almost constant for all degrees of magnetization, 
which is the reverse of the action in ordinary iron or steel. 





It is understood that the Western Union Company has 
got back to a dividend basis of finances. This is due, no 
doubt, to the general activity in trade and commerce, and 
to increase of patronage in the West. It will be hard for 
the company, however, to gain much so long as cable rates 

168-177 POTTER BUILDING, NEW YORK. | are cut down to 12 cents. 
telephone Call: Murray 586. Cable Address : “Electrical,” Sew York. = 

Ww. J. JOHNSTON, Editor and Publisher. ; Nae, erga _ France = pakncihnoe 
: or lighting all the theatres by electricity, and in Spain 
JosgPe WHEELER, t — wae — also the electric light is being resorted to for securing 
G. H. Assoc. ng Department. | greater safety in public hells, theatres, cafés, etc. We 

CU TALTER : HUNT, Advertising Dept. " are glad to see this, and look for a similar agitation here. 

The opportunity at home and abroad is a great one, and 

will, it is to be hoped, be availed of by putting in the best 
work and appliances. 








PUBLICATION OFFICES 


ALTHOUGH at the time we go to press the disposal of the 
Baltimore & Ohio telegraph system under the new state 
of affairs bas not been determined, it seems possible that 
this week may bring some settlement of the vexed ques- 
tion. The newspapers have caught at sundry straws to 
find the set of the wind, but up to the present they have 
founa out nothing definite. We print some particulars, 
to which meaning is attached, but on which it would 
hardly be wise to base stock speculations. If Mr. Gould 
has a chance to secure the property cheaply, he would 
not care to let it pass into the hands which might make 
it an even stronger opposition to the Western Union than 
it has been, and hence, though he may not want it, he 
still may feel compelled to buy it, for the sake of both his 
land and cable lines. 


























































New England Office, 48 Congress Street, Boston. 
W. IL. BARKER, Manager. 


Western Office, 44 Lakeside Buliiding, Chicago. 
C. H. MACLILIE, Manager. 


SUBSCRIPTION, IN ADVANCE, ONE YEAR, $3. 


(Postage Prepaid in the U. 8. or Canada.) 
CLUSS.—In clabs of 4 or more, $2.50 a year each; 
with a free extra copy to the getter-up of a club of 8. 
Subscription to foreign countries, $4 a year. 
In requesting your adéress changed, give old as well as new address. 


THE ELECTRICAL WORLD 


HAS THE LARGEST CIRCULATION 


OF ANY ELECTRICAL JOURNAL PUBLISHED, AND IS 


THE BEST ADVERTISING MEDIUM. 


Advertising Bates are much lower than those of any 
other similar publication, circulation and standing considered, and 
vary according to space, position and number of insertions. Quota- 
tions promptly furnished on application covering these points. 

Notices of Situations or Help Wanted, $1 to $2 an issue. 

Subscriptions and communications relating to Advertising 
or the Business Department should be addressed to 


Ww. J. JOHNSTON, Publisher, 
Potter Building. New Work. 
OR EITHER OF THE BRANCH OFFICES. 





THE subject of train lighting by electricity continues to 
attract a large share of public attention, and will be the 
more pressing now that the days grow shorter and the 
use of artificial illumination becomes more necessary. 
The progress in this field in this country is beginning to 
tell, and pretty soon we may expect to see become general 
the movement that has so far been limited to five or six 
of the largest railways. In this issue, supplementing what 
has already been published with regard to work in 
America and England, we give some details as to tests on 
the continent of Europe. 


PREPARATIONS for the Electrical Exhibition of the New 
York Electrical Society are now going on on all sides, and 
before the month is out a very creditable display will be 
laid before the public of New York, where nothing of the 
kind has ever been attempted before. This year, the semi- 
centennial of the completion of Morse’s first telegraph in- 
strument, is well chosen for the exhibit, and the timeli- 
ness as well as the enterprise of the society has been very 
generally appreciated. Atthe present time over 18,000 
square feet of floor space has been allotted, and this will be 
covered by exhibits in every branch of electrical industry, 
contributed by over twenty-five of the leading electrical 
companies and by a great number of other concerns well 
known in their respective lines. As already announced by 
the Society, there will also be a loan collection of relics and 
historical apparatus. Altogether the exhibition promises 
to be very interesting, and to do much to further electrical 
science and industry. The society has had no other object 
than the general good in this effort, which has been in 
contemplation nearly two years, and it should receive every 
encouragement in its work. 





One of the subjects of the greatest interest to electric 
light men at the present time is the construction 
and equipment of central stations, and the various 
methods adopted and plans suggested for economical gen- 
eration and distribution of current are all studied very 
closely. Last week we published views and description of 
the Edison station at Detroit, and in our present issue we 
give illustrations and a detailed account of .the Thomson- 
Houston station at Nashua. All the points brought to 
notice deserve consideration, for too much importance 
cannot be attached to this department of the work. 





AN interesting note in this issue shows how difficult it 
is to affect the efficiency of an electric search light in war- 
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wisely in beginning its winter season with a paper by Mr. 
Anthony Reckenzaun on the general topic, and having 
special reference to methods of gearing. Those who 
assemble to hear Mr. Reckenzaun next Tuesday evening 
may rely on spending their time profitably. Mr. Recken- 
zaun is a master of bis Subject, and has the advantage not 
only of having seen every electric railway in Europe in 
operation, but of being conversant with American methods. 
The special topic on which Mr. Reckenzaun will invite dis- 
cussion—that of the best way of connecting up the motor 
: and the driving axles—is extremely interesting and impor- 
tant, and one to which even the whole evening might be 
devoted with benefit. 


to be best led away as far as possible from the dynamo, 
bvt we record in another column an instance in which an 
external source of electricity is said to have maintained a 
series of arc lights in operation for a continued period; 
and in another instance it converted the dynamo into a 
motor, which in turn stopped the driving engine. If the 
facts in these cases can be depended upon—and we cite 
the authorities—the results are open to two explanations. 
It is well known that the difference of electric potentia 
in the atmosphere varies at times several hundred volts 
in places removed but a short distance from each other. 
We may therefore imagine that a sufficient difference of 
potential existed at opposite ends of the line wire to main- 
tain the required current, while the highly charged condi- 
tion of the atmosphere served to maintain this difference 
for a lengthened period. The difference in the actions of 
the machines, as stated in another column, may on 
this theory be accounted for by assuming the difference of 
potential in each case to have been reversed in its relation 
to the line wire. In the one case it assisted the dynamo 
current, while in the other it neutralized and reversed it. 
The results might also have been brought about in a sim- 
ilar way by heavy earth currents, due to atmospheric dis- 
charges, and aided in their passage by a badly insulated 
line wire. Of course, these are mere conjectures. The 
phenomena observed are of sufficient interest to warrant 
further investigation, and we should be glad to learn the 
experience of others in this direction, so as to lead, if 
possible, to a definite conclusion in the matter. 
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OnE of the most important questions now being studied 
by physicists is the magnetic properties of iron. The 
magnetic balances lately brought out, and the other 
methods mentioned of ascertaining the magnetic con- 
ductivity of iron have led to important results speciaily 
valuable to the constructor of dynamo-electric machinery. 
Now that the law of the electro-magnet is tolerably well 
defined, and the quality of the iron determinable, the 
design of the dynamo is at last to a certain extent 
only a matter of calculation, and what was formerly 
attempted by guess work and empiricism is to-day capa- 
ble of a scientific solution like most problems in applied 
electricity. Prof. Ewing, who has done good work in the 
study of the magnetic properties of ‘iron, draws attention 


WE are able to publish this week, from advance proofs, 
several of the papers presented at the Manchester meeting 
of the British Association this month. They will all be 
found worthy of careful perusal. 





One of the references cited as an anticipation of Mr. 
Edison’s pyromagnetic motor is given in another column. 
{t differs little, ifany, from the apparatus described by 
Thomson and Houston in 1879. 





ON another page Prof. Webb describes a second form of 
his floating dynamometer of which we published an 
account last week. This type reduces the precautions 
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NEW BOOKS. 


Die CONSTRUCTION DER MAGNET-ELEKTRISCHEN UND Dywa- 
MO-ELEKTRISCHEN MASCHINEN. By Gustav Glaser-De 
Cew. Fifth edition. Enlarged and revised by Dr. F. 
Auerbach, Vienna. A. Hartleben. 1887. 5x Th. 253 pp. 


Dynamo-electric machines may be said to constitute the 
groundwork of modern electro-technical applications, and 
it was but natural that the ‘“‘ Elektrotechnische Biblio- 
thek * should have been inaugurated with a volume treat- 
ing on these machines. That volume has gone through 
four German editions within a few years, and we recently 
had occasion to notice the second English edition. With 
the rapid strides made in this fleld, it was obvious that, in 
order to maintain the value of the book, a thorough re- 
vision, as well as an extension, would be necessary, and 
his was undertaken by Dr. F. Auerbach. The greater 
part of the book is taken up with descriptions of the prin- 
cipal types of machines, and in regard to these, illustra- 
tions have not been spared. The remaining part is devoted 
to the treatment of the details of construction and auxil- 
iary apparatus required in electric lighting plants. The 
mathematical theory of the dynamo has, however, not 
been touched upon in this volume, having been made the 
subject of a separate treatise in another number of the 
** Bibliothek.” Those who have former editions of this 
work will find enough new matter in the present one to 
make it worthy of a careful study. Using it by way of 
comparison, they can note the advances made within but 
a few years. 

Diz WIRKUNGSGESETZE DER DyYNAMO-ELEKTRISCHEN 
MASCHINEN. By Dr. F. Auerbach. Vienna, 1887. A. 
Hartleben. 5 X 74. 250 pp. 

The history of the dynamo-electric machine exhibits the 
same characteristics as the history of many other great 
inventions in that practical application presses far beyond 
the theoretical understanding of the subject. When 
finally the latter point is reached, it is usually found that 
the machines constructed without a knowledge of the 
theory involved are possessed of numerous faults, the re- 
moval of which is made possible by the fuller acquaint- 
ance with the laws which govern the action of the ma- 
chine. The present volume, which 1s a fitting successor 
to the one noticed above, discusses the laws for dynamo 
construction, and though somewhat condensed in form 
gives all the more space and prominence to the funda- 
mental and important parts. 

The book opens with a general introduction, followed 
by an investigation into the phenomenon upon which all 
electric machines are based, viz., the movement of con- 
ductors in a magnetic field. The results of these observa- 
tions are then briefly applied to the magneto-electric 
machine, and then in greater detail to thedynamo. The 
actions observed are referred to latest and most reliable 
experimental investigations, as well as to mathematical 
analysis ; in regard to the latter the greatest stress has 
been laid upon the theory of Clausius and Frdlich. 

The last chapters are devoted to a discussion of the 
special qualities of the various types of machines, series, 
shunt, and compound, and finally a number of questions 
regarding details of construction are touched upon. 

The book contains the essential points in the modern 
theory of the dynamo, and though of necessity somewhat 
limited in order to bring it into condensed form, will af- 
ford an excellent introduction to a study of the theory of 
the dynamo. 

mo em 


Note on Magnetic Balances. 





BY DR. LOUIS DUNCAN, JOHNS HOPKINS UNIVERSITY. 


I have lately read a description of the magnetic balances 
of Messrs. Edison and Eickemeyer ; both of them aie in- 
genicus, but their value is limited in a way I think it well 
to p: int out. 

The great difficulty with both methods lies in the fact 
that the magnetic permeability—* conductivity”—of the 
iron is nota constant, as is electrical conductivity, but 
varies within wide limits with the number of lines of force 
that happen to be passing through the metal. Uptoa 
certain point the value of the permeability. increases with 
the number of lines of force ; after that it decreases. 

The ‘‘ magnetic bridge” of Edison* resembles a Wheat- 
stone bridge, the ratios of magnetic resistance being 
determined by the deflection of a needle. There seem to 
be a number of difficulties in the method. Supposing the 
magnetic force employed to remain constant, the number 
of lines of force passing through the standard iron bar will 
vary with the permeability of the bar to be measured. As 
the permeability varies with the number of lines of force, 
we are comparing our specimens with a standard, whose 
value constantly changes. Again, unless the balance is 
perfect, we do not have the same number of lines of force 
passing through the supposed ‘‘ equal” arms of the bridge, 
and so their “ resistances” will vary and their ratio change. 
Finally, when our measurement is made, even supposing 
the above very serious sources of error did not exist, we 
would know that the permeability of the piece of iron we 
are measuring is greater or less than the standard, but how 
much greater or less, and under what conditions of mag- 
netic force and induction, we could not tell. The deflec- 
tions would enable us, generally, to determine which of 
two pieces of iron was the better under the conditions 








* For description see ELecTRicaL Wor, Aug. 27, 1887. 


under which they were measured, but that is all; for the 


meaning of the readings would differ with different speci- 
mens. 

Mr. Eickemeyer’s arrangement is simpler than that 
of Mr. Edison, and is open to tewer objections. The |‘ 
specimen to be tested is compared with a standard bar, 
and the ratio of the permeabilities is taken as the ratio of 
the cross sections when the same number of lines of force 
pass through each, both being subjected to the same mag- 
netic force. We thus get a comparison of the permeabili- 
bilities, but under different and unknown conditions of 
induction, ¢{ and with an unknown magnetic force. << 

It seems to me that a method almost as easy of applica- 
tion, and which will at the same time give absulute 
results, is that employed by Dr. J. Hopkinson in his im- 
portant experiments on the magnetization of iron. § 

Aisa mass of soft iron; B,a fixed coil; C, a small 
movable coil in the circuit of a ballistic galvanometer ; 
d, the bar to be tested, cut in two parts, abutting at the 
middle and passing snugly through holes in the frame A. 
We can calculate quite accurately the force exerted by B 
on the bar, for a known current. The observation consists 
in sending a current through B, observing it, pulling the 
two pieces of d apart, removing C to some position where 
no lines of force pass through it, and observing the throw 
of the ballistic galvanometer. If we know the number of 
turns in B and C and the constant of the ballistic galva- 
nometer we can calculate the magnetic force and induction 
in d, and by taking a few observations and comparing 
them with curves given by Ewing, Hopkinson and others, 
we can plot a curve that will tell us all about the specimen 
we are examining. 

This generally would require the calibration of a bal- 
listic galvanometer—not a very easy thing to do—and a 
careful winding of Band C. I would point out, how- 
ever, that if a number of these instruments were to be 
made, the greater part of the work could be avoided. 
Only one need be made carefully; the coils B of the 
others could be adjusted by comparison with it, and if 
with every instrument a standard bar was sent out, a bar 
whose magnetic constants were known, then wherever 
the apparatus was set up a single observation with a 
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METHOD OF DETERMINING DEGREE OF MAGNETIZATION. 


known current, using the standard bar, would enable us 
to reduce our succeeding observations to absolute measure 
without any further calibrations. 

The instruments required by this method are a ballistic 
galvanometer—any ordinary galvanometer can be easily 
made ballistic—an ordinary current galvanometer, and 
the apparatus of Hopkinson described above. To simply 
make a comparison with the standard, the current gal- 
vanometer can be dispensed with and a single observation 
taken ; but I do not see much value in this. With a little 
more trouble we can tell all about our specimen, and will 
know the value of the permeability for all conditions of 
force and induction. 

—_____0+- @ ++ ________ 
Caleulating the Electromative Force of Dynamos 
and Motors. 


BY C. G. CURTIS. 

In my own experience in comparing existing dynamos 
or motors with each other and in calculating the capacities 
of new machines, I have been struck with the want, and 
great desirability, of a logical method of calculation, based 
upon the proper factors. We frequently find it stated that 
in a certain machine, or certain type of machine, so many 
feet or inches of armature winding generate one volt ata 
given surface speed. The best machines are said to de- 
velop one volt with about six inches length of armature 
conductor moving through the field at aspeed of 1,000 feet 
per minute. This factor is supposed to express the spe- 
cific strength or intensity of the magnetic field. Knowing 
the specific strength of field, it has been common to figure 
the E. M. F. by simply ascertaining the number of inches 
of armature conductor in series moving through the field 
at 1,000 feet per minute. 

In attempting to apply this method, the questions at 
once arise whether only the wire which is directly under 
the pole pieces at any time is to be taken into account, 
and whether the (so-called) ‘‘dead” wire on the ends of 
the drum in a drum armature or on the inside of the ring 
in a Gramme armature is to be included, and it is easy to 
see that there is no logical sense in the method, 

The simplest way to get at the elements which deter- 
mine the electromotive force of a machine is to compare its 
armature with an induction coil or alternating current 
converter. The only difference between the revolving 
armature and the stationary converter is that the core of 
the armature is magnetically reversed by mechanical 

t A modification of the method would allow us to measure the total 


induction, but not easily. 
§ Phil. Trans.. 1886, part I. 





movement, while in the core of the converter it is reversed 
by reversal of the primary current. Now we know that 
the E. M. F. set up in the secondary of a converter de- 
pends upon three things: 1, ‘The maximum number of 

‘lines of magnetic force ” passing through the core, so to 
express it, which depends upon the degree of saturation of 
the iron and the size or cross-section of the core. 2. The 
rate of change in the number of “lines of force,” or, in 
other words, the number of reversals per minute; and 
8, The number of convolutions of the secondary conductor, 
These three elements not only determine the E. M. F., but 
the E. M. F. is proportional to each of them. Each square 
inch in cross-section of saturated core subjected to so many 
thousand reversals per minute will give so many volts in 
each convolution of the secondary conductor. 

The case is precisely the same with the revolving arma- 
ture. The things to be known are: ist. The cross section or 
number of square inches of the core, and the degree of 
saturation or specific magnetic strength, which gives u; 
the ‘* number of lines of fo.ce” inthe core. 2d. The num- 
ber of reversals per minute, which depends upon the num- 
ber of revolutions per minute and the number of field- 
poles. 3d. The number of convolutions (in series) on the 
armature. 

I will apply this to a recent very powerful machine, the 
figures of which I happen to have in mind. It isa six- 
pole machine, with a drum armature, and the cross section 
of each field core is about 13 square inches, so that the 
number of “lines of force” passing through the convolu- 
tions on the armature corresponds to 18 square inches. 
There are 37 convolutions or windings (in series) on the 
armature, and this gives about 50 volts ata speed of 500 
revolutions per minute. Each complete winding, which 
in this case is in the form of a rectangle on the surface of 
the drum, therefore gives about 1.3 volts, with 3,000 re- 
versals of the core per minute; the field having six poles. 
As there are 13 square inches of core or “‘lines of force” 
fed to the armature through the windings, thereis gen- 
erated in each winding .1 of a volt for each square inch of 
core, at 3,000 reversals. Consequently, in any other ma- 
chine, if the saturation or specific magnetic intensity of 
the iron be the same, the E. M. F. can be found quite 
closely in this way. The difficulty, of course, is to 
ascertain the specific magnetic strength of the iron, which 
depends not only upon the quality and kind of iron, but 
also very greatly upon the proportions and character of 
the field. It seems to be affected very much by the thick- 
ness of the space between the pole pieces and armature 
core, over which the *‘ lines of force” have to *‘ jump.” If 
this space be reduced so as to be only sufficient for clear- 
ance in revolution, the effect is not only to enormously re- 
duce the amount of electric energy necessary to bring the 
field up to saturation, but it seems to raise considerably 
the saturation point of the iron or “number of lines” of 
force that the same cross section of core will carry. 

The six-pole machine herein referred to is built in this 
way, that is, with the iron of the armature core reaching 
out to the pole pieces, and therefore its specific magnetic 
strength is probably considerably higher than it would be 
if the breaks in the magnetic circuits were greater—} or + 
an inch, for example, as in the common formsof machines. 
But I have not in my possession, and have not had time to 
obtain, sufficient data to enable me to judge with any de- 
gree of closeness how much difference this would make. 
It would be interesting and desirable to know the com- 
parative specific magnetic strengths of different machines 
having different forms of fields and different kinds of 
iron, and if any of the rapidly increasing readers of THE 
ELECTRICAL WORLD should take sufficient interest in the 
subject toapply this method to any machines they are in- 
terested in, or if they will send the necessary figures to 
me I will be glad to correlate them, and endeavor to draw 
from them and state some useful results. 


—_———_—_—-_ oe > + oe 
The Electric Search Lamp Under Fire. 





Some interesting experiments, according to the London 
Electrician, were recently made at Lydd camp with the 
electric search light. It was desired to work the light under 
the fire of the rifles and the Gardner guns of an enemy. 
The engine and apparatus which worked the light were 
placed under a casemate about 200 yards from where the 
light was actually seen, The light was so arranged as to 
be under cover and to throw the rays on to areflector on 
the top of a parapet, by means of which the country 


\round was scoured under a shower of bullets fired 


at it. The reflecting disk had a diameter of 26 in. 
and it was found that, although it was struck by 
bullets several times, the damage was practically nil the 
reflecting power being only diminished by the area of bul- 
let holes. The reflector was worked by four temporary 
guy ropes, divided equally round its surface, two to give 
depression or elevation and the other two for lateral direc- 
tion, all these movements being worked from the case- 
mate, The difficulty in shooting at this bright light was 
found to be very great indeed. Aim could only be taken 
through a dark piece of oiled paper placed over the fore- 
sight. Ten marksmen of the East Surrey Regiment and 
a Gardner gun were brought to bear upon the light. Sev- 
eral hundred rounds were fired at 1,000 yards and 600 
yards. It was found, after two hours’ sharp firing, that 
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the reflector had been struck fifteen times without being 
<eriously damaged. The light was shown at intervals of 
about a minute only. 
ee a 
station of the Nashaa, N. H., Electric Light and Power 
Company. 


The accompanying diagrams give the plan of the Nashua, 
N. H., station, showing the position of both the electric and 
the steam plants. 

The building—the lower floor of which is occupied by 
the Electric Light Company—is three stories in height, 92 
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FIGS. 2 AND 3.—ENGINE ROOM AND BOILER ROOM, ELECTRIC LIGHT STATION, 
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chinery of the station are in operation not the slightest jar 
or shaking of the fioors is perceptible. 

While in the station we watched Mr. Patterson, Secretary 
Grant, of the Jarvis Engineering Company, and Mr. W. 
R. Calkins, of the Thomson-Houston Hlectric Company, 
place a nickel on its edge at the extreme end of the 
cylinder of one of the engines when the latter was running 
at 260 revolutions per minute, and the coin thus placed by 
these gentlemen in turn remained on its edge until re- 
moved each time. 

Mr. H. C. Patterson deserves great credit for the care 

nd judgment manifested by him in arranging the equip- 
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feet long, 35 feet high, and is built of brick with granite | ment of the various departments of the station. Every 


foundations. Directly in the centre of the lower floor is 
located the dynamo and the engine room. The office, 
stock and testing rooms are on the left. To the right is 
the boiler-room. The two upper floors are not shown in 
the diagram. These are rented by the Electric Light Com- 
pany to paper box manufacturers, furnished by the former 
with both lights and power. 

This is undoubtedly a model arc light station, and in 
respect to the completeness of its equipments and arrange- 
ments it has no superior for the successful operation of 
electric lights and power. 

In laying the foundations of the building the greatest 
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foot of the engire and dynamo room now occupied by 
machinery is utilized to advantage, and the boiler-room 
appointments are easy of access. Another noticeable 
feature of both departments is that sufficient space is left 
for the installment of additional dynamos, engines and 
boilers. 

A glance at the accompanying diagram Fig. 1 will show 
the location of the engine and dynamo rooms. It shows 
two 100 h. p. Armington & Sims engines, occupying a part 
of the space at either end of this department. The en- 
gines are 27 feet apart, between them being a line of 


side on wire cables just 500 feet apart, and are at a height 
to clear the overhanging foliage and thus diffuse the 
illumination widely from each lamp. At the intersection 
of many of the side streetse—more particularly where the 
trees are not numerous—poles are used, some being fifty 
feet high. Streets are satisfactorily lighted, and the system 
undoubtedly meets the approbation of the business men 
and residents of Nashua. It has been stated that the city 
is to-day using more electric lights in proportion to its 
area and number of inhabitants than any other city or 
town in the United States. 

Electric power is now to be furnished numerous appli- 


ENGINE & DYNAMO ROOM 


NASHUA, N. H. 


cants engaged in manufacturing in various sections of the 
city, "and several Thomson-Houston motors will soon be 
placed for that purpose. 

The boiler-room of the station adjoins the engine and 
dynamo-room, and its arrangement will be seen from Fig. 
8. The boilers shown are the Hawkins, of 80h. p., and 
the Dobbins, of 100 h. p., which are set with Jarvis fur- 
nace and Sheffield grate bar, for burning screenings and 
other cheap fuel. The equipment includes, also, the 
National feed water heater, of 200 h. p.; and a Locke 
damper regulator is used. The steam plant was put in by 
the Jarvis Engineering Company, and is a reliable, dura- 


shafting, having at each end a Hill friction clutch, thu | ble installation. In connection with the equipment of the 
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FIG. 1—THOMSON-HOUSTON ELECTRIC LIGHT STATION, NASHUA, N. 4. 


care was taken, and Mr, H. C. Patterson, under whose 
supervision the steam and power equipment was put in, 
had his workmen excavate down tw the old river bottom 
for the purpose of insuring a solid foundation for the 
engines and other heavy machinery, This point was found 
sixteen feet below high water mark. 

Ten and a half feet of the foundation for the engines, 
ete., is solid granite, shown in Fig. 2, which extends 
underneath the entire station; and on top of this addi- 
tional foundations of solid brick masonry are placed, on 
which rest the large engines and heavy supports to the 
shafting. So firm and rigid are the foundations of both 
the building and machinery that we can testify from per- 
sonal observation that when the engines and other ma- 


rendering it possible to run one or both engines at the 
same time in connection therewith ; and also practically 
making it a 24-hour station. 

The dynamos used are from the Thomson-Houston Elec- 
tric Company. The position of the arc-light machines and 
the incandescents is indicated. The present lighting 
capacity is 200 arcs and 1.000 incandescents. 

This department is supplied also with all the apparatus 
and instruments necessary for a first-class and well-regu- 
lated electric light station. 

To light the streets and stores of Nashua about forty 
miles of wire are now in use, and the distribution of the 
arcs for the street illumination is excellent. Along the 
main thoroughfares the lights are suspended from side to 


steam plant, Mr. Patterson has added a Worthington 
independent condenser, which has been found to effect a 
saving of fully 25 per cent. in fuel. 

In conclusion, it may be stated that the Nashua Electric 
Light Company was organ’zed in September, 1886, and 
from the starting up of its first lights the enterprise has 
proven not only a successful one, but has steadily in- 
creased its business. It enjoys the confidence and good 
will of the majority of the business men and citizens of 
Nashua. The present officers of the company are: J. W. 
White, pregjdent; F. W. Esterbrook, treasurer; H. C. 
Patterson, general manager; L. I. Fletcher, superintend- 
ent. 

To the general manager of the company belongs the 
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credit of making the station referred to one of the best | experienced from the distortion which the ring under 


paying enterprises of the kind, for its size, in New Eng-| went when softened by the heat, in consequence o which 
land. His work in the construction department of the eas ind ae ee per pa fs no vit 9 
Thomson-Houston Electric Company keeps Mr. Patterson|two minutes was obtained; and with a powerful elec- 


in Boston the most of his time ; but this has not deterred come é eae A ee a was raised any, 
i ivi i i .| centimetr s in six minutes, , in a second experimen 
him from giving the necessary attention to his Nashua en (the ring faving 4 quite di ted), ni 


terprise. scribe ibdulignbhatanailaiasle taal tabieaid metres in thirty minutes. 
Of course, the source of energy is the Bunsen burners ; 
A New Dental Mallet. | 


In the operation of filling teeth, dentists are much in- ithe .. A 
convenienced by the difficulty of obtaining a sufficiently | J 

hard blow, and at the same time striking the exact spot 
under treatment. To accomplish the purpose several 
forms of dental “‘ pluggers” operated by electricity have 
been devised. In some of these the entire working ap- 
paratus has been placed within the handle of the instru- 
ment, thus making it somewhat bulky. In order toavoid 
this, Mr. Philip Helmer, of Clinton, Iowa, has recently de- 
signed an apparatus in which the circuit breaker is entirely 
separate from the plugger, and the construction of the lat- 
ter gives increased power to the blow. 

The instrument is shown in perspective in Fig. 1, and 
Figs. 2, 3 show it in longitudinal and horizontal section, 
together with the circuit breaker. 

The increased power is obtained by converting the solid 
magnet which attracted the armature into a tubular or - F Avor a 
bell magnet D, and winding the wire both outside and | 424 the experiment leads at once e fac 
within the “ bell ;” at the same time the inner coil C acts wnat beat of magnetized iron is greater than that of un- 

: : agnetized. Cuas. K, McGre. 
directly upon the armature E. The head of the tool Fis| Uytversrry or MICHIGAN, 
provided with binding posts and adjusting screws a* and| ANN ARBOR, Feb. 19, 1884, t 
a*, The head is supported by the non-magnetic posts a‘, ee ee 
a®, fastened at their lower ends to the flanges of the tubu- Baltimore & Ohio and Western Union. 
lar magnet, and the posts are flanged inward at the top, 
forming a seat for the head, which is fastened by screws; Statements have been freely in circulation during the 
upon the seat. The screw a* is provided with an ad-! present week, as to the transfer of the Baltimore & Ohio 
justing-nut a*, fastened to the head, and is extended down- | telegraph system to the Western Union Company. Presi- 
ward through the head, and its lowerend is attached to| dent Bates Las flatly denied the reports, but it is claimed 
the upper end of the coil-spring b’, which has its lower | that his denials are ‘‘ conditional.” The Commercial Ad- 
end attached to the disc-head b* of the armature. The | vertiser of Sept. 12 has the following: ‘‘ Notwithstanding 
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A PYROMAGNETIC MOTOR. 
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FIG. 1—A NEW DENTAL MALLET. 


lower end of screw a* impinges upon the disc to regulate the denials of the Western Union directors that they 
the length of the stroke. are contemplating the purchase of the Baltimore & 

The base of the tool hastwo contacts and a switch b*.| Ohio telegraph system, there are indications that the 
by means of which the instrument can be started and Western Union Company is preparing for some extensive 
stopped. alterations in its system,and, apparently, with a view to 

The circuit breaker is of the vibrating contact form, and enlarging it. Facilities have been made in the Western 
its rate can be changed by altering the position of the Union building for receiving and operating a very much 
pendulum weight. The circuit from the battery passes, larger number of wires than has hitherto passed into it, 
through both coils of the magnet in series, and it will be| and it is said, by those who pretend to know, that the 
readily understood that when the circuit is closed by the} formal transfer of the Baltimore & Ohio system will be 
switch b*, the core of the tool is attracted and gives the| made as soon as a new switch-board for receiving the ad- 
mallet a striking motion. At the same time the armature| ditional wires can be constructed. About three weeks 
of the circuit breaker is attracted and the circuit is broken.| ago the great operating rpom in the Western Union 
This allows the core of the tool with the mallet to be 
drawn back by the spring b’. The vibrator then is also 
retracted and the operation is thus continuously repeated, 
giving the wallet a uniform rate of motion, which can be 
varied at will, and the length of the movement of the 
mallet can be increased and lessened by adjusting the 
screw a* upward or downward. 

a 08 te em 


An Early Pyromagnetic Motor. 





In a communication appearing in our columns last 
week reference was made to a pyromagnetic motor, 
the descnption which was published in Science for March 
7, 1884, Vol. IIL, No. 57, p. 274. The following is the 
article referred to appearing in Science. We have already 
given the article appearing in the Journal of the Franklin 
Institute : 

A NOVEL MAGNETIC ENGINE. 


It is a well-known fact that iron, when heated to a red 
heat, ceases to be magnetic; so that an armature, after 
being heated to redness, may be removed from its magnet 
by the expenditure of only a small fraction of the energy 
which is developed by the attraction of the same armature 
when it has cooled. 

Manifestly this fact migbt be employed in the construc- 
tion of a motor, which, while of no practical value, is of 
theoretical interest, in which a permanent magnet should 
act as the direct motive force. This has been done in the 
following manner. In the figure, a b ¢ represents a ring 
thirteen centimetres in diameter, and supported horizon- 
tally upon radial arms and an axis of some non-magnetic 
metal. This ring is made of one or more turns of iron wire 
of about a millimetre diameter. WN S is either a permanent 
or an electro-magnet. The axis is furnished with a driv- 
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Fics. 2 AND 3.—NEW DENTAL MALLET. 
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ment would not have been made unless some important 
change was about to take place, a change 
which would increase the service of the company fully 
83 per cent. When the workmen began to make altera- 
tions, the operators began gossiping among themselves, 
and finally, some one who said he was in the confidence 
of the superintendent betrayed that confidence and de. 
clared that the new switch-board was for the wires of the 
Baltimore & Ohio Company. A reporter called upon sev- 
eral of the officers of the company and inquired what was 
the object of the alterations which were making. Dr. 
Norvin Green declined to converse on the subject, and 
Press Agent Somerville declared that his lips were 
sealed. Mr. Somerville did not deny, however, that 
the change was for the reason suspected.” 





Lightning in a New Role. 


The following abstract of a letter, addressed to Mr. Ch. 
D. Jenney, of Indianapolis, contains a most interesting 
statement as to the effects of lightning on an electric light 
plant at Greencastle, Ind.: 

**On a recent night we were for over an hour in the 
midst of an electrical storm at this place. For half an hour 
of that time the arc light mach‘ne, feeding 30 lights was 
run entirely by the currents in the air; the lightning arrester 
showed for that time an arc of green light, which was as 
steady asalamp. The regulator set the brushes over til! 
they were neutral, so far that without the air current no 
lights would have shown. The lightning arrester on the 
series incandescent circuit showed a continuous line of 
light. but not so strong as the arc. The engineer said that 
he had to let the fire go down low to keep steam low 
enough. McLain (our electrician) was at the station dur- 
ing the storm and gives me the above facts. After the 
storm the regulator placed the brushes back in the field, 
and it required the usual power of the engine. The air 
was fairly ablaze with electricity from 9 to nearly 10:30 
Me hg 

We add to this an abstract of a letter recently received 
by Mr. J. A. J. Schultz, of the Schultz Belting Company, 
of St. Louis, Mo., and bearing on the same subject, as fol- 
lows: ‘During a storm the lightning reversed cur 30- 
light dynamo and stopped a 45 hb. p. engine directly belted 
to dynamo. The engine was under full head of steam, 
90 Ilbs., and running 190 revolutions tothe minute. The 
belt stood the shock without coming off, and I could find 
no trace Sof injury anywhere.” Evidently the belt that 
took this strain must be one of no ordinary powers of en- 
durance. 
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Protecting Battery Wires. 


To the Editor of The Electrical World : 

Sir: I should like to inquire, through your valuable 
columns, what causes tte wires connected to the binding 
posts of a Leclanché battery to turn green and eat off 
when the battery is hermetically sealed, so that there is 
no chance for a creeping up of the liquid? Is there a pos- 
sibility that the gas fumes escape and attack the copper 
wire? If so, what is the best wire to use for such connec- 
tions, and what besides paraffine can be applied to the 
wire to protect it ? B. H. J. 

Boston, Mass. 


ANSWER.— Where the salt itself does not creep it is 
usually the ammonia gas escaping from the cell which at- 
tacks the wires avd bitding posts, especially when the 
cells jnel in a ick cetion ve ¢h Besides para me shellac 
or asphalt varnish applied to the bare copper will protect 
from corrosion.—Eps. E. W. < 

———_——_oe @ «+e 
Some Questions Answered as to Lamps and Dy) namos. 


To the Editor of The Electrical World: 

Str : Through the columns of your paper will you please 
answer the following questions, for the benefit of myself 
as well as many other subscribers : 

1. Does the positive side of a filament in an incandes- 
cent lamp generally give out first, and if so why? 2. What 
is the formula for finding the area of the contacts of a 
switch when the current the switch is to carry is known? 
3. What part of the circumference of a dynamo armature 
must be encircled by the pole pieces? ** Darcy.” 

Fort WayYvyeE, Ind. 


ANSWER.—1. The positive side of the filament, asa rule, 
gives out first when the current is continuous, and is 
always maintained in the same direction. The action is 
supposed to be analogous in its nature to an electrolytic 
deposition, but is more closely allied to the 
ove = a ape ma in — oe ity nage oor path of 
the molecules being greatly enlarged by the exhaustion of 
the air. This action is | 








changed at intervals. 2, There is no formula on this point 
that we know of. Sir Wm. Thomson’s rule is to make the 


ing pulley, cord and weight. as shown in the figure. 

That part of the ring which lies between a and ¢ is 
heated to bright redness by means of two or three Bunsen 
burners. The magnet then exerts a preponderating at- 
traction upon the farther or cool side ot the ring, and the 
latter revolves as indicated by the arrow. As fast as the 
ring enters the space a b ¢, it becomes red hot and non- 
magnetic, and a lack of equilibrium is thus maintained 
which results in a cortinuous rotation. 

The motion is necessarily quite slow on acc@int of the 
considerable time required to heat the iron ring. In the 
actual experiment, moreover, considerable difficulty was 


Building in Broadway was entered by carpenters and 
electricians, who went to work with much apparent 
earnestness on the long switch-board which stretches along 
the northern wall of the room. Soon it was soaltered and 
added to that 150 more wires might be brought into the 
operating room than do so now. The lengthening of the 
switch-board is regarded as an exceedingly important move- 
ment on the part of the company. About 350 wires pass leakage a 

through it now, and these include all the service of the one betes Ga mae re oem te, eer. Cagretie ce ee 
Western Union Company. It is believed that the enlarge-| direct, thus causing a loss.—Eps. E. W. 


machines 

encircle about one-third of the armature or 120 de- 
grees ; :nd the space between them 60 degrees each. The 
question at issue is one depending very much upon the 
character of the armature, i. e , upon amount of iron 
which it contains. Ifthe quantity of iron is ample to 
carry all the lines of force emanating from the field mag- 
nets, the pole pieces may be brought quite close without 
causing across the air space. But if the 
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A New Dynamometer. 





BY PROF. J. BURKITT WEBB, STEVENS INSTITUTE, 
HOBOKEN, N. J. 





(Concluded.) 


In the first part of this article* the ‘ Floating Dynamom- 
eter with Floating Caissons” was described, because it was 
the first form of floating dynamometer that was tried. 
Another form, the ** Floating Dynamometer with Sub- 
merged Caissons,” will now be discussed. This form allows 





the centre of gravity a’ of the inclined displacement by 
making. 

aa’: ab’ = wedge bl’ : total displacement. 

A line drawn through A and a’ will be parallel to a line 

through b’ and b” and 

Aa’:b’ b’ = wedge : total displacement, 
as may easily be seen, and we may state the whole case 
thus: Whenever a body is changed by moving a portion 
of it from one place to another, so that the centre of grav- 
ity of that portion moves a distance / in a certain direc- 
tion, the centre of gravity of the whole body changes in 





FIG. 3.—_WEBB’S NEW DYNAMOMETER. 


the dynamo to be kept near the floor and its adjustments 
are somewhat simpler. 

With floating caissons the centre of gravity of the float 
is above the centre of buoyancy, as is the case in ships, 
and it may be interesting and will tend to bring out more 
clearly the difference between the two forms of dyna- 
mometer, if we consider briefly the cause of the stability 
of a floating body having its centre of gravity above its 
centre of buoyancy. 

Let C, Fig. 2, be the centre of gravity of the float, which 
is shown in an inclined position. With the float in the erect 
position, as im Fig. 1 in the first part of this article, the 
centre of buoyancy A, i. e., the centre of gravity of the 
liquid displaced by the float, is directly beneath C; when, 
however, the float is tipped, the water displaced by one 
caisson is increased at the expense of that displaced by the 
other, and the centre of buoyancy, consequently, moves 
toward the caisson displacing the most water, so that in 
the inclined position shown, it is at a’. Now if this centre 
moves just enough to keep it exactly beneath C the float 
will have no tendency to heel over further or to right 
itself, and we have neutral equilibrium ; if, however, this 
movement is less, C will overbang its support and the body 
will upset if allowed to ; but if itis greater, the float will 
tend to right itself, which is the case for a ship or for the 
dynamometer. 


The method of finding graphically the “ righting 
moment,” or exact tendency of the float to right itself, is 
shown in Fig. 2. Suppose that when the float is upright 
we mark upon it the ‘* water line,” or surface of the water, 
and the vertical line through the centres of gravity and 
buoyancy, then in Fig. 2, mn is the upright, and m’ n’ 
the inclined water line, and A and a’ the upright and in- 
clined centres of buoyancy, A CU being perpendicular to 
mn, and bisecting it at O, midway between the caissons. 

The volumes displaced by the caissons will evidently be 
proportional to the areas of the portions of their front 
sides, which appear below the water lines in Fig. 2. We 
may therefore simplify the discussion by reasoning upon 
these areas instead of the volumes which they represent. 
In the upright position each caisson displaces water to the 
depth d; the areas representing the displacement are 
therefore rectangles, whose centres of gravity are at their 
centres A’ and A”, and whose common centre of gravity 
is at A, midway between A’ and A”. As the float heels 
over the displacement on the right is diminished by the 
shaded quadrilateral, called the ‘‘wedge of emersion,” 
and having its centre of gravity marked b” ; and that on 
the left is increased by the shaded “‘ wedge of immersion,” 
whose centre of gravity is b’. As the total displacement 
is the same for all positions, these wedges are equal to 
each other and therefore m’ n’ must pass through O. To 
find the centre of gravity of the inclined displacement, 
‘. €., of the total area below m’ n’, we will first find that 
of the area below m On’, because the upright displace- 
ment is equal to this area plus the wedge b”, while the 
‘oclined displacement equals this area plus the equal 
wedge b’, To find the centre of gravity a of this area, 
(raw a line from b” through A and lay off the point a on 
this ine at a distance ab” from b’’, such that— 


a4A:ab” = wedge b” : total displacement. 
Having found a, connect it with b’, and mark upon it 


stent, 


* See Tae Evectrica, Wor.p, Sept. 10, 1887. 


a parallel line through a distance bearing the same ratio 
to l as the portion moved bears to the whole body. 

If a’ falls outside of C, so that the vertical through a’ 
intersects AC produced upward at c, we have a “righting 
moment,” or ‘‘ couple,” consisting of the buoyancy of 
the liquid acting upward at a’ and the weight of the float 
acting downward at (. The arm of this couple is the 





Fic. 2.—WeEBB’s NEW DYNAMOMETER. 


horizontal distance apart of these vertical forces, and 
equals cC multiplied by the sine of the ‘“ angle of heel ” 
ACa’ or m’Om, and the moment of the couple equals this 
distance multiplied by the weight of the float. If the ver- 
tical through a’ cuts AC below C the float has a tendency 
to tip further, but if it passes through C the float isin neu- 
tral equilibrium, with no tendency either way. If ¢ is 


namo weighing 3,000 lbs. could be floated. Fig. 6 shows 


one of two boxes a’ open at one side, to be used in place of a 
closed box when an odd number of boxes is required in a 
caisson to give the desired floating capacity. The frame F 
has legs S, which rest upon the caissons, and which can be 
made longer when smaller caissons are used. It has 
also hangers H. by means of which the platform 
K is supported, on which the dynamo stands. 
The platform & is supported by the four long bolts 
W W W’ W’, upon which it hangs, and itis clamped 
in between the hangers H by the bolt X, and H’ by X’. 
These bolts W furnish a means of accurately adjusting 
the height of the dynamo so as to bring the centre of 
gravity of the float at the same height as the centre of 
buoyancy, when, by adjusting (' sideways, it can be made 
to coincide with A, as indicated in the figure where the 
point is marked with A and C combined. With A and (C 
coinciding, the float would remain indifferent in any posi- 
tion, were it not for the water displaced by the legs, S S’ 
and by R R’, which causes it to float at a definite height 
and to have the desirable stability, i. e., tendency to right 
itself, Caisson boxes are shown in the figure fastened to- 
gether by light iron straps V V’, which hold the boxes 
from shifting on each other before the water is put in, 
after which there is no danger of shifting. After the 
caissons are submerged the float should be tipped in all di- 
rections as far as possible to make sure that no air is en- 
tangled between the boxes. 

The dynamo shaft is shown coupled rigidly to a driving 
shaft P, running in hangers Q, fast to the foundation or 
floor on which the dynamometer is set up. It is better to 
have this shaft level, though great accuracy is not neces- 
sary. The dynamo may otherwise be run by a belt, in 
which case a strut D is needed to oppose the pull of the 
belt, as was described and illustrated in the former article. 
Fig. 5 shows a ground plan of this arrangement. When 
such a strut and belt are employed they should be in posi- 
tion when the float is leveled up, so that the effect of their 
weight may be allowed for; or the strut should be slung 
by its ends to the two ehafts, directly beneath its position 
when in place, and the belt should be attached to it. If 
this is carefully done no change in the level of the fioat 
will be detected when the strut and belt are put finally 
into place. In the same way any considerable length of 
the driving shaft which may project beyond the hanger Q 
should be allowed for, though this is of less importance, 
inasmuch as the stiffness of this shaft may be depended 
upon to some extent to keep the dynamo in position. 

With this form of dynamometer it is not necessary to 
have the tanks connected by a hose, as shown in the other 
form, for, as far as the submerged caissons are concerned, 
no water would run through it, and the water displaced 
by R, R’, S, S’, ete., isnot enough to require it. In fact, 
in the other form the hose may be dispensed with and the 
dynamometer made to work more quickly. In filling the 
tanks, therefore, they should both be filled to the same 
height, which should be made to suit the driving shaft 
accurately. When a driving belt is used an accurate ad- 
justment of height is not necessary. If coupling the 
dynamo to the driving shaft tips the float sideways, the 
height has not been correctly adjusted; though, as the 
shaft or coupling may not be quite true, the level E’ should 
be noted when the dynamo is running; or the shaft should 
be revolved into several positions and an average taken. 

The level E’ may be adjusted by making it read the 
same as another level placed temporarily on the dynamo 
shaft, so that E’ will always show when this shaft is 
level ; it should be set at right angles to E, which is sup- 
posed to be carefully set parallel to the scale beam, frame, 
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FIGS. 4, 5, AND 6.—WEBB’S NEW DYNAMOMETER. 


found for an infinitely small ‘‘ angle of heel” it is called , 
the ‘‘ metacentre.” 

Figs. 8and 4 are an elevation and ground-plan of a 
‘‘ Floating Dynamometer with Submerged Caissons.” But 
two tanks and caissons, 7, T’ and U, U’, are needed and 
the latter may be made sectional, so that any weight of 
dynamo may be accommodated. Each section a is a 
water-tight box, say 2 ft.4in. x 1 ft. 8in. x 1 ft., which 
will displace about 250 lbs. of water, and a caisson of eight 
such sections would be 2 ft. 4 in. x 3 ft. 4in. x 4 ft. high, 
and would displace 2,000 lbs. of water, or 4,000 lbs. for both 
caissons ; allowing 1,000 lbs, for caissons and frame, a dy- 


caissons, etc. The dynamo shaft should be parallel to E’. 
A line should be drawn on the frame, or one side of it 
made straight, and everything should be laid out parallel 
or perpendicular thereto. 

M and M’ are two weights sliding against guide strips, 
by means of which the centre of gravity of the float can 
be shifted without affecting the level EK’, or shifted side- 
ways without affecting FE, as explained in the previous 
article. N N are weights added to make up the total 
weight of the float to a multiple of 500 pounds. By mak- 
ing one caisson larger than the other, and setting the 
dynamo correspondingly out of centre, a multiple of 250 
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pounds could be floated; if the centre of gravity of the 
dynemo is much out of the same vertical with the arma- 
ture, one caisson may need to be made up with a greater 
floating capacity than the other, but otherwise it is better 
to keep the construction symmetrical by making up the 
weight to a multiple of 500 pounds. 

R R’ are two small “floating caissons,” which may be 
fastened to the tops ot the submerged caissons to render 
the float less sensitive to tipping, if desirable. Were it 
not for the legs S S, etc., which necessarily displace some 
_water, the float could be loaded so that the least weight 
added or subtracted would cause it to sink o the bottom 
of the tanks or rise to the surface ; and in this condition, 
too, it would have an infinite sensitiveness to tipping. 
The displacement of water by the legs, however, causes 
the float to have a definite depth of flotation and a degree 
of stability which may be further increased by R and RP’. 
L is the “‘ pee” sliding on the graduated scale-beam 
parallel to E ; a movement of the *‘ pee” should have no 
effect upon E’. 

Should it be desirable to know whether a weight ap- 
plied at B, the centre of the dynamo shaft, will produce 
tipping, two equal weights may be tied together and 
slung over the dynamo pulley or shaft, E’ being kept level 
by sliding M’. This will, of course, sink the whole float, 
and make the legs and floating caissons displace more 
water. If the dynamo is unsymmetrical, so that B can- 
not be in the same vertical with A and C, the floating 
caissons should be placed symmetrical with B, or, rather, 
they should be placed beyond the position required for 
symmetry, so as to allow for the legs, which cannot be 
moved. The proper position is that in which no tipping 
occurs, when the weights are hung on the pulley or shaft. 
This may require one of these caissons, either R or R’, to 
be floated in a small supplementary tank, and in this way 
a very unsymmetrical dynamo can be accommodated. 

In a somewhat greater degree than with the previously 
described form of floating dynamometer, this apparatus 
may be said to require no adjustments. If the float be 
leveled up and brought to the right height for coupling to 
the driving shaft, nothing more is necessary than to 
couple it and proceed with the experiment. The zero of 
the scale-beam may be tested by running the dynamo for- 
ward and backward, as with the other form, and when 
driven by a belt this may be the most convenient way of 
getting zero. Instead of making the float level by sliding 
the *‘ pee” and calculating the horse-power from readings 
of the scale-beam, the float can be allowed to tip, as in the 
other form, and the deflection measured by means of a 
telescope and scale with a mirror attached to the float, or 
by means of a micrometer screw for adjusting the level. 
When the former are employed with a straight 
scale, properly set, the readings of the scale are 
proportional to the tangents of the angles of heel. If, 
now, the tanks be connected with a hose of sufficient size 
to bring the water quickly to the same level in both tanks, 
the wedges of immersion and emersion will also be pro- 
portional to the tangents of this angle and their move- 
ments nearly so, so that for small angles of heel these 
readicgs may be regarded as proportional to the moments 
and calculations thus avoided. Any scale, however, or the 
micrometer screw, if employed with the level, should be 
standardized by moving a definite weight definite dis- 
tances along the frame, or by moving the “‘ pee,” if there 
is a scale-beam. The desired stability may also be obtained 
by setting the centre of gravity of the float a short distance 
below the centre of buoyancy, in which case the righting 
moment will vary as the sine of the angle of heel. 

The strut D, as already described, relieves a part of the 
friction of the dynamo shaft in its journals. Should it be 
desirable to include this friction unchanged in the meas- 
urement of power, it can be done by substituting for the 
journals, at the dynamo end of the strut, bearing surfaces 
concentric with the driving shaft and letting these bear 
against surfaces on the frame of the machine concentric 
with the dynamo shaft. 

By adding a simple recording apparatus this dynamom- 
eter can be made to register continuously the power 


used, 
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On the Magnetization of Hadfield’s Manganese Stee) 
in Strovg Pields.* 





BY PROF. J. A. EWING, F. BR. 8. (UN]VERSITY COLLEGE, DUN- 
DEE), AND MR. WILLIAM LOW, 


Messrs. Hadfield, of Sheffield, manufacture a steel con- 
taining about 12 per cent. of manganese, which 
many remarkable qualities. Prominent amongst these, as 
the experiments of Hopkinson, Bottomley. and Barrett 
have shown, is a singular absence of magnetic suscepti- 
bility. Hopkinson, by applying a magnetic force p23 of 
244 C. G. 8 units to a specimen of this metal produced a 
magnetic induction 2 of only 310 C. G. 8. units; in other 
words, the permeability « was 1.27 and the intensity of 
magnetization J’ was a little over five units. We are 
indebted to him for the suggestion that it would be inter- 
esting to apply to this metal the “isthmus” method of 
magnetization (the results of which, as applied to wrought 
iron and cast iron, have been described in a former paper), 
with the view of seeing whether the magnetic resistance 
of maganese steel could be broken down by applying a 
very strong magnetizing force. 

Messrs. Hadfield were kind enough to supply a sample 














*Kead before the British Association, Manchester, September, 1877, 


of the metal for experiment, out of which a bobbin was 


turned, with some difficulty, of a form resembling those | ished 


used in testing wrought iron and cast iron, but with a 
leat’ iteok. The bobbin val meee 
placing it between the pole pieces of Prof. Tait’s 
magnet and the induction within the neck, and also 
field in the air immediately surrounding the neck, were 


measured in the usual way by the help of two induction 
coils and by drawing the in suddenly out from be- 
tween the A large num of readings 


magnet poles. " 
were taken while the field magnet was excited with cur- 
rents ranging from about 1 to 40 ampéres. These gave 
values of the magnetic field (in air immediately surround- 
ing the central neck of the steel bobbin) ranging up to 


5,200 C. G. S. units, and value of the induction within 


the neck ranging up te 7,700 C. G. S. units. To be more 
exact, these latter were the values of that part of the in- 
duction which disappeared when the metal was drawn out 
of the field, but the correction for residual magnetism 
was probably negligible. The ratio of induction to field 
had a nearly constant value when the field ranged from 
about 1,000 C. G. S. to 5,200 C. G. S.; the values of this 
ratio, calculated from the observations, fluctuate some- 
what, but do not appear to undergo any progressive 


change. The mean value of oulaide Held is 1.45, a quan- 


tity which we may probably take without substantial 
error as the value of oe Me 

To test the influence of still stronger magnetic fields, a 
second series of experiments was made with a composite 
bobbin made up of a cylindrical shank, extending from 
end to end, of manganese steel, and conical of 
soft wrought iron shrunk on to the steel shank so as to 
leave only a short length of it (about 3 millimetres) bare 
in the middle. With a given current in the field magnets, 
this gave much higher values of the field and the induc- 
tion in the central neck, because the wrought-iron cones 
now substituted for the conical ends of the solid steel bob- 
bin formerly used gave ani easier path for the lines of in- 
duction to converge to the central neck. The field now 
ranged up to values slightly exceeding 10,000 C. G. S. units, 
and the highest induction reached was about 15,000 C. G. 8. 
units. In this series of experiments, as in the former 
series, the ratio of induction to field fluctuated a 
larly ; but its mean value was nearly identical with t 
former mean, namely, 1.46. The intensity of maguetiza- 


tion @& was forced upto values lying between 300 and 


400 C. G. S. units. 

The experiments make it clear that even under magnetic 
forces extending to 10,000 C.G.S. units the resistance 
which this maganese steel offers to being magnetized suf- 
fers no breakdown in any way comparable to that which 
occurs in wrought iron, cast iron or ordinary steel at a 
very early stage in the magnetizing curve. On the con- 
trary, the permeability is approximately constant under 
large and small forces. 

The conclusion has some practical interest. It bas been 
suggested that this steel should be used for the bed-plates 
of dynamos and in other situations where a metal is wanted 
that will not divert the lines of induction from neighbor- 
ing spaces. In such cases the magnetic forces to which 
maganese steel would be subjected would certainly lie be- 
low the limit to which the force has been raised in these 
experiments. We may therefore conclude that in the uses 
of the material, it may be counted upon to exhibit a mag- 
netic permeability only fractionally greater than that of 
copper, or brass, or air. 
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Electric Train Lighting on the Continent of Europe.* 





From recent accounts, German and French, we-are abie 
to give some iption of two systems now in use on the 
continent in which the d 0 is carried on the train and 
power taken from an axle. Lighting trains by an electric 
current supplied by a «lynamo carried on the train has been 
tried for some time in England, on the London, Brighton 
& South Coast, and there are now on that road four trains 
provided with this means of lighting. 


EXPERIMENTS ON THE ROYAL WURTEMBERG. 


For over two years there have also been important 
experiments made in this direction in Germany, and in 
consequence of the favorable results of the e iments 
in the electrical works in Cannstatt in the spring of 1886, 
a passenger train on the route between Stuttgart and Hall, 
on the Royal Wurtembreg Railroad, has been lighted in 
this way. Since May of this year a passenger train on the 
Main-Neckar road; between Frankfort-on-the-Main and 
Heidelberg, has been lighted by the same system. 

The following conditions were insposed : 

1. The lighting should be independent of the rate of 
8 and direction of the train, and particularly the stop- 
ping of the train must have no influence upon it. 

2. The lighting must be independent of the locomotive, 
and the movement of the dynamo must also have no con- 
nection with it. 

8. It must be possible to separate the cars without af- 
ates the — ‘ 

. It must possible, when necessary, to change cars 
belonging to an electrically lighted train for others, pro- 
vided, of course, with electric lamps, but not charged for 
immediate use, and have them eo arranged that they can 
be lighted at once. In the same way it must also be pos- 
sible in case of emergency to add to a connected train 
extra cars to a cartels extent without detriment to ite 
lighting power. 

5. The arrangement for the lighting must not require 
an electrician to attend to it, but be manageable by the 
a | of the road. 

he general disposition of the apparatus on the two 
trains already mentioned is as follows: In the baggage 
car are the dynamo and regulating apparatus, The dyna- 
mo is driven from the nearest axle, and the current gener- 
ated charges accum . Every car has two accumu- 
lator batteries, each of eight accumulators (Khotinsky’s 
system), one of which serves to supply the lamps, ana the 
other is in reserve. By this means the lighting is made 
independent of the movement or velocity of the train, 
and fluctuation of the lights is avoided. 

Io the earlier experiments the current passed from the 
dynamo directly to the lamps, and only when a certain 
speed was reached were reserve ies inserted. This 


always caused fluctuations in the light. By the present 
*Railroad Guzette, ; 





arrangement of the accumulators, if the current is dimin. 
consequencw: of exhaustion, so that a diminution 


of the t is . 
tized by oe leaked €5 te lene: Gel ke aaatee oho Be Gobnectel 


with the dynamo. As the charging of the accumulators js 

sufficient for five hours, the train employé, after this, re 

quires only a turn of the hand to make this connection. 
As the dynamo follows the direction of the train 


peor ned wee ualize the current from Ramo to 
batteries, it independent of the number of rey. 
olutions of the dynamo. 


For the lighting, lamps are used of the Bernstein system, 
which are attached to ceiling of the cars and protected 
by glass bells. In the third class cars two lamps are used, 
each of three candle-power. In the first and second class 
cars, three lamps of five candle-power each are used. In 
the first and second class cars arrangements are also made 
ht in an artistic manner. 

between the cars is made bya cable, 

with contact surfaces, The coupling resembles that of 
tan ” between Stuttgart and Hall 

e trains runni ween alle, the 

is about 330 pounds, or 660 


weight of each storage 
pounds to the car. 

As to the cost of this manner of lighting, a well-known 
electric rr the following figures : For fitting up 
a car. from $ to $240: for fittin Bp he wermiee car 
with dynamo, etc., from $840 to % working cost, 
which cannot yet be estimated from actual experience, as 
the time of trial is still so short, can be calculated by sup- 
posing the life of the lamps to be 600 hours, and that of 
the accumulators three years, and ch 10 per cent. 
per annum of the other expenses of fitting, which would 
amount to uarters of acent per lamp hour, while 
the cost of equivalent gas lighting may be reckoned at 
from 0.84 to 1.15 cents, 

In conclusion, we quote the opinion given by Prof. Kitt. 
ler on the : 

The whole arrangement is simple, without electric or 
mechanical complications, yet it operates with precision. 
The Jight is free from fluctuations, is sufficiently bright. 
and its intensity can be regulated by the choice of lamps. 
The use of two batteries offers a desirable reserve for 
unusual cases. The coupling is simple and rapid. The 
care of the entire arrangement can be intrusted to the 


porter of the car. 
The accumulator system so far employed has Saga all 
that the makers claim. The working tension the cur- 


rent (at lamps 16 volts and at the machine 24 volts) is ab- 
solutely harmless, and the conductors can be easily pre- 
vented aaa ee too —— 5m iy whole ar- 
rangement (as y a provisio aracter) presents of 
course much that is rough and unfinished; but this has 
nothing to do with the principle of the thing, and can be 
obviated in the simplest manner. 


TOMMASI'S SYSTEM—BELGIAN STATE ROADS. 


By this m power taken from an axle runs a Gramme 
dynamo. revolution of the dynamo is kept always in 
the same direction. Accumulators placed in the general 
circuit serve as a reserve. They are charged while the 
lamps are not lighted, also by ay Sooo of power. 

These accumulators are of the De Méritens system, and 
20 are used on the train. Each weighs about 220 pounds 
and is 12 by 14 by 18 inches in dimensions. 1t is composed 
of eight leaden and about 30 of a solution of 
nine volumes of water to one of sulphuric acid. Experi- 
ments show that with a tial of 40 volts the 20 ac- 
cumulators will store ampere bours, which will light 
the 32 lamps of the train brilliantly for three hours, and 
su ‘or anot , 

ficiently f her hour. 

As in the system before described, an automatic regu- 
lator prevents the return of the current to the dynamo. 
while the train is standing or running at low speed. A 
commutator also regulates the intensity of the current 
passing to the lamps. Swan lamps are used, each of eight 
candle-power. 

In the experiments undertaken in 1883 many of the ar- 
rangements were defective and they were ptinued. 
It was estimated that the additional work done by the lo- 
comotive due to running the dynamo from an axle was 
less than that due to oe another carriage. The 
train was composed of nine ages besides the wagon 
carrying the dynamo. 





Effect of Magnetism on Chemical Reactions 





Mr. E. L. Nichols, in the Journal of the Chemical So- 
ciety, describes a set of experiments with aqua regia, nitric 
acid, hydrochloric acid and sulphuric acid to illustrate the 
phenomenon that when finely divided iron is placed in 4 
magnetic field of considerable intensity and exposed to the 
action of the acid the chemical reaction differs in several 
respects from that occurring under ordinary circuw- 
stances. With aqua regia it was found that the speed of 
reaction is greater in the magnetic field than without, and 
that the heat of chemical union is much greater. With 
nitric acid the effect of the magnet was to greatly increase 
the speed, reducing the average time from eight minutes 
to less than one minute. With sulphuric acid the reaction 
was uniform and complete, and apparently of the same 
chemical character within and without the fluid. The 
magnet was found, however, to increase the speed of re- 
action and to decrease the amount of heat produced. A 
series of measurements was made with nitric acid, 10 
whith powdered copper was substituted for iron. The re 
action in the field was found to be identical with that 
which occurred when the magnet was not in action. 





A Lightning Freak.—One of the queer freaks performed 
by the bolt of lightning that struck the residence of Mr. Mayo * 
Americus, Tuesday night, was the lifting of a chimney from ® 
lighted lamp, extinguishing the flame, and setting the chimney 


down in an upright position upon the table without breaking |.— 


Savannah News, 
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Clarke’s Telemeter System.* 





BY F. RB. UPTON. 


The problem of moving a Se hand in synchron- 
ism with a eee hand by means o: nage 4 has been 
long before el jans. . L. Clarke, of New York, 
has given to the world one solution of this problem in the 
instruments which bave been named the transmitter and 
receiver of the Telemeter pe ane 

The need of a reliable e cal thermometer is very 
marked in the artificial refrigerating eystems which are 
now so much used in the United States. From this neces- 
sity came this invention. Mr. Robert Hewitt, of New 
York, who was at the time engaged in the refrigerating 
business, after trying to make an electrical thermometer, 
and meeting with only partial success, applied to Clarke to 
aid him. The result I have the honor to bring before you 
in the instruments which are described as follows: 

In the transmitter o1 primary instrument, Fig. 1, the 
toothed wheel and the contact arms A and B are supported 
by and revolve upon the same shaft. In line this 
shaft is another shaft carrying the contact arm C. This 
shaft and contact arm are actuated, either by the spiral 
bimetallic thermometer, the Bourdon tube of a steam 
gauge, or the pulley of a water gauge. as the case may be. 
Each of the contact arms A Bis supported on a grooved 
hub insulated from the shaft, and electric contact is made 
by springs D E resting in the grooves of the insulated hubs. 
The dotted circuits in the transmitter represent the cen- 
nections to the metallic frame of the instrument and to the 
return circuit or ground. In the receiver, Fig. 2, they 
represent the connections to the metallic frame and to the 
battery. 

Assuming that the initial instrument is a thermometer, 
and that the temperature is rising, the thermometer, as 
the spiral opens, will move the contact arm C towards B 
until contact is made. The circuit will then be closed 
through the resistance spool R, magnete FG H. F is so 
adjusted and proportioned as to be the first in the series to 
work. As the armature of F is attracted it releases the 
flat spring K, which opens the circuit of the o ite side 
of the system. Contact is next made at M. is contact 
1s a shunt of no resistance around the primary contact B 
C and the resistance R, substituting a firm contact m 
place of the delicate primary contact. After F the mag- 
nets G H operate, either simultaneously or one after the 
other, the time or order of their operation being of no 
consequence. The armature lever of G will first propel 
the toothed wheels by means of the pallet N. The wheel 
carries with it the contact arms A B, and the circuit at 
B Cis me. After the wheel has been propelled far 
enough for the centering pallet P to a over the point of 
the next tooth contact is made at R. hen the armature 
lever of the magnet H Fig. 2 has operated in the same man- 
ner contact is made at S, and the index hand with the wheel 
has been moved one space (say a degree) and in unison 
with the wheel and index hand of the transmitter. The 
contacts RS being completed the current ix divided, a 
portion still flowing through the magnets F G H, the re- 
mainder through the circuit Tand magnet U. The arma- 


re ee ee ee ee ee ee meme em en al 


Fic. 1.—TELEMETER TRANSMITTER. 


ture lever of 7 will, near the end of its stroke, hit the 
bell-crank lever V, throwing the horizontal end up and 
thus breaking the circuit from the bat Before the 
contact at V can be re-established all the magnets will de- 
magnetize, the armature levers will be drawn by the re- 
: ractile springs to their normal position. The circuit at 
was already opened by the forward motion of the 
transmitter wheel M R S open, when the armature levers 
an drawn back and the contact at K is re-established. 
ast, contact V to the battery is made, and the operation 
's repeated when the tem ture rises another unit. 
j If the temperature falls, the initial contact is made at 
A C, the circuit containing F G H is opened, the magnets 
on the other side the wheels index bands; mag- 
“— U is connected to battery and circuit at V opened. 
Anon the mechanical details and methods by means of 
Which the electric circuits are operated, special attention 
is directed to the following points:—No friction or oppo- 
alttons to the free motion of the initial instrument (ther- 
nometer, etc.) is made. It may, therefore, be any delicate 
pees of mechanism or instrument which can ee 
wate to a hand C. The moment contact is made at B C, 
ie sem of the opposite side is opened at K. This pre- 
te: both sides of the system from acting simultaneously 
n case a violent blow or jar to the transmitter should 


Sa a anna eeltnaetirateieliaiedimmaniay neiaenneariceenetecnentininetsntetoianemnimsitininni iasiaate nis inink-snetepeen 
igen befo.e the British Asgocigtion,; at Manchester, September, 


cause C to oscillate rapidly, thereby making nearly simul- 
taneous contact on both Aand B. As each side opens 


the circuit of the other. one side must prevail. Without 


induction. The Edinburgh magnet is one of exceptional 
— Its limbs, which are vertical, are about 60 cms. 
ong, and the cores are 10.7 cms. in diameter. Rectangular 


the circuit-opening device at K, a rapid oscillation of C | blocks of soft wrought-iron 9.6 cms. square serve for pole 


would bring both sides into action. e armature levers 
which move the toothed wheels would oppose each other, 
consequently the contacts at R and S could not be com- 
pleted, U would not be connected to battery, the circuit 
at V would not be There the mechanism would 


remain until the battery became exhausted. The 
next operation, or closing of circuit at M, not only sub- 
stitutes a firm contact in place of a delicate contact, but 
allows the circuit at B C to be opened without spark, and 
the circuit still remains through M, Fig. 3. 

Avother point worthy of attention is, that the magnet 





U being in an independent circuit completed by the final 
action of both instruments, the circuit is not opened until 
both instruments have completed the motion of the 
toothed wheels and index hands; therefore the index hands 
cannot get out of unison. Special attention has been 
given to the mechanical conformation of the wheels and 
pallets, making it impossible for any amount of batte: 
penes to cause the wheels to move more than one too 
or each movement of the armature lever. At every point 
of contact except A B C, one of the contact points is on a 
flat spring. This prevents any mechanical jar from open- 
ing contacts when once established The springs are also 
bent, sothat in making contact there is a slight rubbi 
motion. All the magnets have se shunts co 
= their — (not shown in ee so _ = dis- 
charge from t magnets shall pass through the shunts 
instead of taking place at V. The only spark at V is that 
due to breaking the battery current. It is exceedingly 
small and difficult to detect. One of these circuit break- 
ers has been in use ina Time System operating on the 
same principle as the instruments above described, and 
has, up to date, opened the circuit more than one and one- 
half million times and without any deterioration. Any 
injury which could occur from the k is reduced to a 
minimum by the rapidity and completeness with which 
the contacts are No spark occurs at contacts 
M RS, because these contacts do not separate until V is 
opened, leading directly to the battery. 

To sum up, the instruments will work on an open circuit 
battery, and the wear on the points from electrical dis- 
charge has been so carefully looked after that the instru- 
ments will remain in a ijustment for an indefinite period. 

The mechanism which has been described can be used 
in many varieties of instruments. Mr. Clarke has adapted 
it to indicating the height of water in reservoirs, or the 
position of gas tanks. Also for indicating steam or water 
pressure. There are also cases made for the thermometers 
to adapt them for the various industries in which they 
— be used. 

he instrument is brought before you as a carefully 
worked out solution of the problem of indicating and 
iar at a distant point the movement of a revolving 
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On the Magnetization of Iron in Strong Fields.* 





BY PROFESSOR J. 4. EWING, B. SC., F. RB. S., AND WILLIAM 
LOW. 


In March of the present year we communicated to the 
Royal Society (‘* Proceedings,” vol. xlii., p. 200) the results 
of experiments on this subject, in which the magnetism of 
a narrow neck or isthmus of iron placed between the pole- 
pieces of a large electro-magnet was examined, by sud- 
denly drawing out the piece, or turning it end for end so 
that the direction of its magnetization was reversed. The 
piece examined was in the form of a bobbin with a short 
central neck, turned to a small diameter and with large 
spreading conical ends, which were in contact with the 

le-pieces and provided an eaty path for the lines of in- 

uction to converge to the central neck. The metal of 
the neck was in this way subjected to a much greater 
magnetic force than it would be practicable to produce by 
the direct action of a amen clones. The induc- 
tion in the iron was measured ballistically by means of a 
coil of fine wire, ina single layer, round the iron neek. 
The magnetic force in the air-space closely contiguous to 
the neck was also measured by means of a second or outer 
induction coil of a slightly greater diameter than the inner 
one. This determination of the field allowed a correction 
to be applied for the air-space inclosed by the inner coil, ; 
and it also gave what was probably a close approximation 
to the value of the magnetic force within the metal itself. 

The object of the present note is to describe shortly the 
results of further experiments of the same kind, the de- 
tails of which may be reserved for subsequent publication 

In the former experiments an electro-magnet with pole- 

ieces 5} cms. square was used. The conical ends of the 
bobbins tested brought the central neck down to a diam- 
eter of 0.65 cm. in one form of sample and 0.923 cm. in 
anotherform, With this we succeeded in forcing the in- 
duction B in Lowmoor and Swedish wrought-iron up to 
values lying between 32,000 and 33,000 c.g.s. units, the 
strength of the magnetic field in the air close to the neck 
being then about 11,000 c.g.s. units. 

Large as those values were, they have been greatly ex- 
ceeded in the present series of experiments. In the former 
paper we pointed out that the magnetic induction of the 
iton examined showed no sign of approaching a maxi- 
mum, and that the value to which it might be forced by 
the ‘ isthmus” method depended on the scale of the ex- 
periments. Through the kindness of Prof. Tait in allowing 
the large electro-magnet of the ener University 
Laboratory to be brought to Dundee, we have now been 
able to subject iron to much higher magnetizing forces, 
and to secure a much greater concentration of the lines of 


*Read before the British Assu 


pieces. To allow the old bobbins to be effectively used we 
added a pair of conical intermediate pieces of soft iron, 
which virtually formed an extension of the conical ends of 
the bobbin. Between these the bobbin was placed, the 
form generally used being that described in the previous 

r as sample A. The neck of this sample had originally 
a diameter of 0.923 cm., and co uently a section of 
0.669 square cm., or about that of the oer As 
in the former experiments, the highest values of magnet- 
ism have been reached with Lowmoor iron, and nearly as 
high values with*Swedish iron. 

The same l.owmoor bobbin that had been formerly used 
(sample A) had its magnetism measured by withdrawing 
it from the field, while the magnet with all its numerous 
coils in series was excited by a current which ranged u 


to 40 ampéres. At the highest value the induction 


in the neck was 38,000 c.g.s., and the outside field, close to 
the neck, was 18,900 c.g.s. A Swedish sample of the same 
shape gave an induction of 37,620, with a field of about the 
same force. 

To push the induction to still higher values the Low- 
moor sample was then turned down in the central neck 
until the diameter was reduced to 0.397 cm. This made 
its section only ,}, of the section of the pole-pieces. Care- 
ful determinations, several times repeated, then gave for 
the bighest induction the enormous value 43,500 c.g.s., 
the outside field being 25,620 c.g.s. Here, as in the other 
figures already given, the induction stated is that which is 
found after the air-space inclosed by the inner coil is 
allowed for, and after a suitable allowance is made for the 
residual magnetism of the piece. The residual induction 
is only about 500 c.g.s. units. 





The ratio——ae field in this extreme case is 1.7, and 
the quantity Bouts field nich would be the inten- 


sity of magnetism if the magnetic force within the 


metal wére identical in value with the outside field, is 
1,420. In the former experiments this quantity had values 
which decreased from 1680 to 1620, while the induction 
increased from about 25,000 to 32,000; here, with an in- 
duction of 43,500, it has fallen off to a much more marked 
extent. We cannot yet speak with any certainty as to the 


degree of approximation of this quantity to the intensity 

of magnetism 7; unless, however, the mean magnetic 

force within the neck is much Jess than the force at the 

surface, the results show that a, is becoming lexs as the 

induction is being forced to these extreme values—in 
J 


a ee. - xf 


“~ 
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Fig. 2.—TELEMETER RECEIVER. 


other words, that the iron is tending towards diamagnetism 
in the manner Weber’s theory leads us to expect. The 
question is one of the greatest interest, and we are now 
endeavoring to obtaim a better knowledge of the magnetic 
force within the metal by examining the variation of the 
force at short distances from the surface of the neck. 

A final effort was made to force the induction in Low- 
moor iron to higher values, by turning the central neck 
down still further, until ifs section was less than ;,yy of 
the section of the pole-pieces, and annealing the bobbin 
carefully before magnetizing it. The value of zB then 
reached was 45,350 c.g.s. units, which is the greatest in- 
duction recorded in any of our experiments. 

With cast-iron the induction has been forced to 31,270 
c.g.s., by applying a maguetic force of 16,900. 

— oo  . a aa 


German Engineers on Electricity.—At the recent 
meeting of the Association of German-American Technical So- 
cieties, in this city, Mr. P. Goepel read a paper on heating and 
lighting railway cars, and toucbed in it on the use of electricity. 
A paper was read from Colonel Flad on the system he has devised 
of carrying all wires overhead on huge towers, after the manner 


on, Manchester, September, 1887, now to be adopted in New Orleans. 









On the Specific Resistance of Commercial Iron.* 





BY W. H. PREECE, F. R. §, 


So many improvements have been made in the pene 
was 
anxious to determine with great accuracy the specific re- 


of iron supplied for telegraphic purposes that 


sistance of that which is now used. 


For this purpose a length of Swedish charcoal iron, 
carefully prepared and similar to that used for the best 
iron telegraph, was drawn for me by Messrs. Frederick 


Smith & Co., Halifax. The results were as follows: 


Test of 75 feet of Swedish iron wire. weight 2,259.86 
grains ; diameter, .040 inch, or 40 mils. One foot of pure 
copper wire, d millimetres in diameter, has according to 


aeer ohms at 60 deg. F. 


Dr. Matthiessen, a resistance of a 


Resistance of 75 feet of pure copper wire, 40 mils in 
2 X 75 = .48389@. Now, by very careful 


diameter, = 10 x40 


measurement. the resistance of the Swedish iron wire 


= 2.920@ at 60 deg. F.; therefore, the relative resistances 
of copper and iron wires are as 
-4859 : 2.920 

or as 1 : 6.084, 
From this it appears that the specific resistance of com- 
mercial iron such as is now used is 6.034 instead of 6,558, 
as usually given in text-books. 

The specific resistance at 60 deg. F., or the resistance 
Ss absolute C. G. 8. units of a centimetre cube is as fol- 
OWs : 


BPE sncnachdsrtase 1.609 
CRE 5s nc knee cosa 1.642 
PURO FON 64 x0 < donee 9.753 


Commercial iron..... 9.886, instead of 10.769. 


Pure iron at 0 deg. C. is taken at 5.94 times that of pure 
copper (Matthiessen, Proc. R. S. 1863, p. 472). If, there- 
fore, we take Matthiessen’s figure as the resistance of pure 
iron, the wire now supplied has a conductivity of 98.44 per 
cent. of pure iron. 

The temperature coefficient was obtained on another 
length of the same wire. 


TEMPERATURE COEFFICIENT. TESTS OF IRON WIRE. 


Remarks. 


Degrees. Ohms. /|Length of wire, 293 feet. 
» 10.83 10.83 Weight of wire, 8,807 
20 11.03 10.99 Diameter of wire, 40 mils. 
25 11.23 11.25 
40 11.53 11.53 Log. formula. 

37 11.93 11 92 Rt, = Ry (1.1048)t; —t. 
41 12.13 12.15 

48 12.53 12.57 

a3 12 83 12.87 

59 13.23 13 25 

65 13.63 13.63 

73 14.13 14.16 

80 14.63 14 64 

86 15.03 15.08 | 
92 15.4% 15.52 } 
95.5 13.73 | 1578 i 
97.5 16.93 | 15.93 | 





The following figures will be found useful : 


1 fodt grate of SUNG WOE oe. eae Spekiinns -osces 1.097 ohm. 
1 metre-gramme of pure iron ...... ...----.- + -eecseeees ™. 
1 ohm-mile of pure iron......... pom aaeha ke bane onan 4368.94 Ibs. 


Knowing the ohm-mile of any iron wire which is ob- 
tained by multiplying the weight in Ibs. per mile by the 
resistance per mile we readily get the percentage of con- 
ductivity of pure iron of that wire. 

9+ © 0+ 


On Copper Wire.* 





BY W. H. PREECE, F.R.S. 


At the Aberdeen meeting, in Section A, I gave some re- 
sults of the behavior of copper wire between London and 
Newcastle, showing how remarkable is its mechanical 
strength when hard drawn and pure, and how it is 
virtually free from those effects of electro-magnetic 
inertia which tend to throttle the flow of electricity through 
iron wires. The success of that experiment has to the 
erection of four copper wires all the way from London to 
Dublin, in connection with a new cable laid between 
Nevin, in North Wales, and Newcastle, near Wicklow. 
The result has exceeded our most sanguine anticipations, 
and its influence on speed of working will be referred to in 
a succeeding paper. . 

I wish first to refer to its mechanical elements. The 
wire used for the Welsh line is No. 124 B. W. G., .097 in. 
in diameter, weighing 150 lbs. per mile, and giving a 
specified resistance at 60 dey. F. of 6.05 ohms per mile. 
It breaking weight was specified to be 490 lbs., which is 
equivalent to 294 tons per square inch. 

The total length of the line between London and Nevin 
is 270.8 miles, of which 17°34 miles are underground. The 
resistance per mile when erected was 5.695 ohms at 20 
deg. F. 

The capacity per mile is .01319 microfarad and insula- 
tion per mile at 30 deg. F. 70 megobms. 5 

The following table summarizes the elements of the dif- 
ferent wires used in the Post Office: 


HARD COPPER WIRE. 



































Weight tat Approximate ; . ¢ i2 
mile. oe equiva vot diame ter. ¢ a S$ ge 

, | Bs | fens 

een "Vasa 4 oe Es = (Be 
be ees z Ez cf | ‘g4 
Hie le leis iE IE of, files 
fi2 |i 1/2 | 2 | a | ee eed) sleltes 

£ i a ee a Bem £ 
go) | a iG Bee Be Pb F 
ba, | tm, | Ibee | mails. | mils. | mils. | Ibe. | shms. | Ibs. 
100 | B76 | 10714 79 | 78 | 80 | 330) 30 | 9.10) 56 
150 | 14634 | 153% | 97 | 95%g| 98 | 490 | 25 | 605 | 50 
200 | 195 | 205 | 112 11084 11344 650 | 20 | 453 | 50 
The wire is subject to very strict inspection. It is care- 


fully gauged and tested for ductility and tensile strength. 

\tis wrapped in six turns round its own diameter, un- 

wrapped and again wrapped in the same way; and it must 
* Read before the British Association, Manchester, Sept , 1887. 

* Read before the British Association, Manchester, ber, 1887 



























do this without breaking. A piece is then 
two vises ata distance from each other of 


breaks, The number of 
chown hy gu-ink sare. puk 00. the. desc the 
before the test commences and w forms, as the 


tions are easi 5 
The test for tensile strength is made by the direct 
cation of a stress slowly augmen 


made at the Oaka 
Sons :— 





s Wrapp ng 2 
§ 3 Z - ping round o' — =u 
No. of test. EE Se ibs. 3 
a g On. lor Jn. Off, |On. $k 
Specification .| 97.0 25 6| 6| 6 490 | 6.05 
1 97.5 30 6| 6/6 BD oe 
eae 25 6; 6| 6 Oe Fos ias 
3 97.4 40 6! 6/ 6 O06 4... oc5. 
4 98.0 41 6| 6) 6 BE fis oet 
5 97.5 27 6| 6/| 6 Be Feces 
6 28 6; 6/; € Oe 4: 
7 97.2 25 6; 6| 6 WO Fiskees 
8 98.0 30 6| 6; 6 520 | 57£0G@ 
9 97.5 4h 6| 6); 6 BAe hoc 
10 98.0 45 6; 6!; 6 Be Vinee ss 
1 97.5 24 6; 6) 6 Be bere 
Be Aeateees 27 6; 6) 6 512 | 5.878@ 
Averages ....|/975 | 8216 | 6/| 6} 6 *513.41) 5 814@ 





*N. B.—This equals 30.6 tons per square inch. 





It will be seen eure tests in all cases exceed the 


specification resistance was 5.814@ 


average 
a mile, and this, for 97.5 mils diameter, is equivalent to 


cent, of pure copper. 
much depends on the care and accuracy with which 
copper wire is erected that an entirely new mode of wir- 
ing or putting up the wire has been introduced. Hitherto 
it has been custo to regulate the sag of iron wires by 
reference to a dip 24 inches in 100 yards, and to 
this for different and different temperatures by ref- 
erence to tables. But foremen were erned very much 
by rule of thumb and regulated ply by eye. This 
would never do for co , 80 special dynamometers or 
draw vise have been i and fitted with Salter’s 
springs, properly graduated, and the wire is always regu- 
lated to the proper tension. 

The following table shows the corresponding sags and 
stresses of iron and copper wires under varying tempera- 
tures. Itis based on the present for each 
form of conductor, and is calculated to allow a factor of 
safety of 4: 





tana temp. 
(Hard frost ) 

Span. Di Stress. 

Description of wire. = Fe im Le 

WI Fe OE nc cckc kk ceoeian 100 8 1 270 

4 90 2 bs 270 

KO 2 0% "270 

70 1 6% 270 

60 1 1% 270 

an) 0 94 270 

Ma 10M Bb LSS 100 8 1% 135 
150 Ibs. hard drawn copper, 

WO: TU sass ede secaversic 100 28 120 

so | 1 8% | 190 

70 1 0 120 

60 011 120 

100 Ibs. hard d om - ae 
rd drawn copper, 

Me Rn as ds adh dicokéaasces 100 2 8 80 


2 
3 one 
being fixed and the other slowly revolved until the wire 
twists the san Votes an 


twisted, a spiral on the wire whose number of convelu- 
appli- 
until the ‘wire 


breaks. 
The following table give a record of some recent tests 
moor Works of Messrs. Bolton & 





7158 per foot. 
: = ys copper =. ae _ 
The wire is bound to the insulator by finer copper wire. 


and a sample of the way this is done is shown in the fig. 
Two wires are w d round the line wire from B to £. 
thence back to D; from the upper side of the line 


The binding wire weighs 50 lbs. per mile, and is No. 17; 


Copper wire ires careful handling. Flaws, in- 
scab kinks and similar injuries act very 
mond scratches on 


brakes, have been and 


The are the ordinary Britannia joints, whipped 

No 20 tinned wire, chloride of zinc or Baker's fluid 
being used as a flux for soldering. It is only necessary to 
avoid the continued application of heat, for beat softens 
a soldering is therefore essen- 


wire being eres free from electro-mag- 
aioe aaa sie ek aimee the 
amount of retardation it exercises on the rate of flow of 


TABLE SHOWING SAGS AND STRESSES WITH VARYING SPANS AND TEMPERATURES FOR IRON AND COPPER WIRES. 





At 58° Fabr. At 76° Fahr. 


Ordinary winter Average sunsmer High summer 
temp. temp. temp. 
Dip. Stress. Stress. 
Ft. in. Lbs. ree Lbs. Fe to. Lbs 
3 9 227 4 3% 200 4 os 180 
3 1% 219 3 on 190 4 169 
2 7% 210 8 178 3 1080 157 
2 1% 198 2 6% 164 2 143 
1 8 184 2 0% 148 2 4% 128 
1 38% 165 1 7% 130 111% 110 
3 9 1138 4 8% 100 4 8% 90 
3 7 su 4 3% 74 411% 64 
g. 3 84 3 9% 69 44% 60 
2 6% sO) B 24 64 B 8% 543, 
2 1% 73 2 8% 574, | 3 2k 49 
ee 66 2 8% 51 2 8% 43 
1 4% 58 110 44 2 2% 3614 
8 7 59 4 3% 49 411% 43 





* Pactor of safety of 4 at minimum temperature. 








The niinimum temperature is taken at 22 de F. 
Ordinary winter temperature may be taken at 40 degrees, 
average summer temperature at 58 degrees, and the 
temperature of a hot day at 76 degrees. 


These figures serve the same ical as the 
use of thermometers, which, if sheeed in the sun, would 
not, as a rule, record the actual temperature of a wire in 
course of erection. 

_ The stress, as measured by the new dynamometers, should 
in all cases correspond with that shown in the table for a 
given conductor and average span under the temperature 
prevailing during the erection of the wire. This stress 
will vary for different spans at the same temperature; but 
the figures opposite the dverage span for any given live 
and temperature are those employed in s 
_ Sags and stresses for copper and iron wires do not vary 
in the same ratio under changes of temperature owing to 
copper baving a higher coefficient of expansion than iron. 
With spans of less than 80 yards it will be observed that 
the difference is not so great as to render it unsafe to run 
iron and copper wires together, but as spans increase be- 
yond this length some danger of contacts may arise, and a 
slight departure from the tabular results may then be per- 
mitted to obviate this difficulty. For example, in special 
instances the copper may be run with a greater dip or the 
irop with B Bana one. It is, however, a bot to run 
copper and iron togetber on spans exceeding 80 yards. 
aoe Ha up this table the following formule were 
employed : 








where a= i 
weight of unit len 


electricity, is simply the product of its capacity K, and 
resistance R, , 


K R for 400-pound iron is.............--+0.0+++ -2116 per mile 
and for 150-pound copper is..........-..+++ ses. ‘o7se 


But iron has electro-niagnetic inertia, which still further 
retards the rate of working ; and therefore the speed on a 
copper aerial line ~_— to be at least three times greater 
tban that of an iron line. 

This influence of self-induction is extremely difficult to 
explain. An analogy sometimes assists explanation, but 
it more often makes confusion worse confounded, 

Supposing we had a water pipe of circular section, 
made of some material which was remarkably sensitive 
to cold, and which would contract in section along its 
whole length with the slightest motion of the water, and 
that the amount of this contraction varied with the rate 
of motion, of the water, then when the water commenced 
to move, the « section of the pipe would diminish 
in area, the flow of water would become checked, and 
the faster the water flowed the more the passage would 
become choked, therefore the less er water which 
paper Ses reer that ts Bho. is analogous 
to the effect of self-induct ina circuit conveying rap- 
idly alternating currents of ; the whole passage 


throughout its length, and less electricity 
is discharged in a given time. In the former case, it is as 
though the head driving the water the pipe were 
diminished; in the latter case, it is as though an 
E. M. F. were set up di 


driving 
due to 


opposing 
the value of the origina! 
wer. In each case the effect may be said to be 
resistance to the motion 
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7 ted from the line by the use of copper wire, and no 
her material should be used for telephones. The 
called phosphor and ailico-bronzes, when of high conduc- 
tivity, are im reality very nearly pure copper, and may be 
classed with copper. 

We are now erecting a new copper wire from London 
to Newcastle, another. from Newcastle to Leith, and a 
third from London to Doncaster. ‘ 

We have put up 850 tons of copper during the last three 
years. a 


on the Coeiflcient of Self-Induction in Telegraph 
Wires,* 


BY WILLIAM HENRY PREECE, F. R. 8. 


A considerable — ~ — ; Pee porn ho 
during the past two years -indu ap 8, 
and veriows methods have been proposed and instruments 
devised to measure the coefficient L. These methods are 
of very little consequence to 
magnetic inertia (a much better term than self-induction 
for the general phenomena) has been entirely eliminated 
from high-s te apparatus. It remains, how- 
ever, an isponees oe in ot eae they are 
used for -speed telegra or te ony. Ina 
paper read before the Reval Society on March 3 of this 
year on the limiting distance of speech by telephone, I ex- 
cluded electro-magnetic inertia as a factor in considering 
the time constant of copper wires, but as my measurements 
were not then complete I was unable to embody them in 
that paper, or to give the reason for not doing so. 

The coefficient L, which is a length, and throughout 
this paper indicates the number of units of 10° centi- 
metres involved per mile, is very simply determined on 
circuits fitted up with Wheatstone apparatus on the du- 
plex system, for the com coils R are doubly 
wound so as to be entirely free from any self induc- 
tion, while the line wire itself, if subject to 
it, will vary its effective resistance ing to 
the well-known law ndent on the frequency 
of the periodic currents. en a Wheaistone transmitter 
T works at the rate of 50 words per minute, its frequency 
p is twenty per second, and when working at 250 words 
per minute its frequency is 100, so that at that speed 
2 por m = 628, and therefore, m* = 400,000 approxi- 
mately. 

Now, since 7 the actual resistance per mile to steady 
currents becomes when these currents are periodic 
ir? + L* m*)t —sometimes called the the throttling or 
spurious resistance—it will follow that L* must equal 
.000025 to increase r by unity. But with copper wire of 
270 miles long, delicately and sensitively balanced by 
steady currents, it has been impossible to observe any 
chavge whatever in the value of R when m = 628, and 
therefore, L® must be Jess than 5}, of this amount, or less 
than ,00000001. JZ is therefore so small for copper that it 
may be neglected. 

It must be remembered that the currents employed in 
high-speed te hy differ but very little in frequency 
from those of the dominant notes employed in telephony. 
We have worked from London to Bristol at the rate of 600 
words per minute. This means a pitch of 240, which would 
give a value to m of 1,507. No difference whatever can be 
perceived, even at this speed, in the character of the 
currents employed to distinguish them from those used for 
the transmission of slow signals through cables, or from 
those required for telephony. 

I have spoken with telephones over 270 x 2, or 540, 
miles of copper wire with a clearness of articulation that 
is entirely opposed to the idea of the presence of any 
measurable magnitude of L. 

It is, however, quite another matter with iron. 

I have adopted several methods of measuring L in iron 
wire, 

1. The duplex method. 
2. The direct measurement of the time constant. 
3. The limiting distance of speech. 
1, The duplex method is the same as that used for cop- 


per wires. 
R’ = ¥ (R + Lt m*), 
fk is the actual total resistance to a steady current. 





m 
’’ is the observed total resistance due to frequency — 

a 

Two circuits of different resistances were taken, the one 

a metallic loop, 230 miles long, through Birmingham; the 
other a wire to Anglesey, 250 miles, using earth as return, 
each wire being of iron. 


(a) . . R = 3480. 
R' = 3560. 
m = 2x x 100. 
L came out = .00517. 
(b) ‘ee «8: ae se Oe 
R' = 8050. 


m =2n x 80. 
L came out = .0048, . 
The mean of these two observations is .00498. 
*. The direct measurement of the time constant ( #) 
was taken with a chronograph similar to that described in 
my paper [Proe. Royal Society, March 8, 1887] on two 
wires erected on the same poles between Barnet and New- 
castle, a distance of 261 miles, the one, No. 14 copper, and 
the other, No. 74 iron. 
he copper wire circuit— 
tance = 2645 w. 
Capacity = 7.44 microfarads. 
rit Insulation = 47.6 megohmes. 
he iron wire circuit— 
Resistance = 8433 w. 
Capacity = 8.13 microfarads. 
Insulation = 86.4 megohms. 
The time constant was for— 
Copper .0044 second. 
Tron __.09667 second, 
belt pen: oltiatustion, then. the time constant 
R, the total 
total resistance, a ER ee 
Copper circuit — 19678 
lron circuit -— 27910 


and 27910 x .0044 eC a 
R 19678 = 00624”, 
Which should have been the time constant in the iron 


—— 
Read before the British Association, Manchester, Sept., 1887. 


80-| time constant was . 


circuit if there had been no —— { ; but the 


ce, .00043, 
was that due to self induction in the wire. 
The actual length of iron wire is 255 miles, and its 


L = 0061. 

8. The limiting distance of speech test is given in 
my paper read at the Society. I there pointed 
Pek thet ths aiglenos th which ee oan speak varies in 


ratio 
Iron __ 10000 

Copper — 12000’ 
and that this difference is due to the presence of electro- 
magnetic inertia in the iro-. 

Now, if we assume that in the formula 

a = A/Er 

r becomes 7 (r? + L* m*). 
Then it will be necessary for r, which is ordinarily 12 per 
mile, to become 19@to account for such a change, and the 
following table shows the different values of m and L, 
which will give this result : 


TABLE. 
Values of 4/72 > L? m2 for No. 7}¢ iron wire. 


























Values of L. 

Values of m. 
.0015 | .002. | .008. | .004. | .005. | .0100 
Oca 12,000 | 12,000 | 12,000 | 12,000 | 12,000 | 12,000 
OD vin news 12,001 | 12,002 | 12,004 | 12,007 | 12,010 | 12,042 
MM sist es 12,006 | 12,010 | 12,023 | 12,042 | 12,065 | 12,258 
Goes sk 12,023 | 12,042 ,093 | 12,165 | 12,258 | 13,000 
RE ise eos 12,093 | 12,165 | 12,369 | 12,649 | 13,000 | 15,620 
LBOQ es oa 12,209 12,816 | 18,416 | 14,151 | 19,209 
ss ¢cneed 12,369 | 12,649 | 13,416 ,422 | 15,620 | 23,324 
SOO; <2. fcc 12,816 | 13,416 ,000 | 16,971 | 19,209 | 32,311 
8,600........ 13,159 ,994 | 16,144 | 18,745 | 21,633 | 37,947 
5,000, ....... 14,151 | 15,620 | 19,209 .824 | 27,731 | 51,420 
DABivc x cives 18, 22,337 | 30,702 | 39,545 ,604 | 94,961 








If we take L as .005 it will follow that the value of m is 
4,000, and therefore the dominant pitch in speech when 
transmitted by a telephone would 480, but this point 
requires further inquiry, and I am now engaged in inves- 
tigating it. 


The value of L for iron wire is therefore by the 
Duplex method... 2... ec ccccccecccccocenccsscsos coos J 
Direct measurement... ...... ccc ccee cece eee cecetescces -0051 
WRGaOe PUR ini as sd kien d ovo 66 0g oie Ahonen ne a hs cece -00504 


I have assumed the value of L in copper to be 0; but let 
us, on the other hand, consider that it has some apprecia- 


COPPER WIRE 





EARTH 


EARTH 
SELF INDUCTION IN TELEGRAPH LINES. 


ble value. This value would reduce the ascertained value 
of L in iron when the two are directly com But the 
concordance of the results justifies the conclusion that 
the value of L in iron is .005, and therefore inversely it 
justifies the assumption that L in copper approximately 
= 0; for if it did not, then we should see a difference when 
comparing copper and iron less than that observed by the 
direct measurement of iron alone. 

Since the coefficient of self-induction of a solid wire de- 
— solely on « and the geometric form of the circuit, it 
eee that for wires precisely similar in geometric 

orm— : 


Copper _ 1; 
Iron 7 


# is usually taken for iron wire as equal to 300. If that 
be so, then L for ee: assuming that for iron to be 
.00504, should be .0000168, which is small enough to be 
neglected. 

The virtual absence of electro-magnetic inertia in cop- 
per is leading to its extensive a _—— for telegraphy, 
and no other wire should ever be used for telephony. 





Experiments on the Discharge of Electricity 
through Gases.” 





BY PROF. ARTHUR SCHUSTER, F. R. 5. 


In thinking over the phenomena presented to us in 
vacuum tubes, I always felt a difficulty owing to our ig- 
norance of the conditions which hold at the surface of 
bodies, either suspended in or near the discharge, or even 
at the boundary of the vessel through which the discharge 
is passing. Itisevident enough, that if there is a flow 
of electricity on the surface of a non-conductor that flow 
must be tangential, but it is not so clear whether we are 
justified in concluding from this that there can be no 
normal forces at such surfaces, for it is not necessary 
that the flow should always take place along the 
lines of force. Imagine, for instance, a discharge to con- 
sist of particles charging at one pole, then moving, under 
the action of electric forces, to the other pole; and let the 
vacuum be sufficiently good that few or no encounters 
take place while it from one pole to another. Then 


bring an electritied body near the discharge. That body | jo 


may deflect the particles conveying it, but unless its elec- 
trification is sufficiently large, it will not draw up the dis- 
charge to its surface, so that the normal forces on the 
electrified body which has been introduced need not be 
neutralized by the discharge. 

The question is one altogether for experiment to decide. 


*Abstract of a paper read before the British Association, Manches- 
ter, Sept., 1887. 


Supposing we suspend two pieces of gold leaf, as in an 
electroscope, at any place in a partially exhausted vessel, 
and render them divergent by electrification. They should 
ee as soon as the discharge begins to pass, if tangen- 
tial forces only can permanently exist at their surface. 
This I have tested by experiment and found to be the 
case, 
A cylindrical glass vessel, 838 cm. high and 15 cm. wide, 
was divided into two approximately eonal compartments 
by a vertical metallic screen. There was an open e 
about 5 mm. between the screen and the sides of the 
vessel, a space about 4 cm. above and 2.5 cm. below 
the screen. One compartment contained two pieces 
of gold leaf, which could be charged from _ the 
outside. The other compartment contained two elec- 
trodes about 5 cm. apart, and 2 cm. from the screen; 
these distances could be varied during the experiment. 
The screen was o2lways conducted to earth, and the elec- 
tric fields on the two sides of the screen were therefore 
nearly independent of each other. When the gold leaves 
were electrified and divergent the discharges from the in- 
duction coil between the electrodes on the otber 
side, no effect could be observed at atmospheric pressure ; 
the gold leaves remained divergent. 

At Sane of about 4°38 cm. of mercury. the effect I 
was | g for first appeared; when the discharge passed, 
the divergent leaves slowly collapsed, and as the pressure 
was further diminished tbe collapse took place more and 
more quickly. 

We have here then, even with the discontinuous dis- 
charge, a neutralization of all normal forces at the surface 
of the gold leaf. 

Fig. 1 illustrates in a diagrammatic form the arrange- 
ment of the experiment, A and B being the electrodes, S 
the screen conducted to earth, and E the gold leaf. 

In previous experiments, which were not so satisfac- 
tory from another point of view, and which I therefore 
do not quote, the same effects were observed both with 
the continuous currents from the battery and the dis- 
charges from the coil, the only difference being that the 
effects due to the continuous discharge were more rapid 
and regular than those due to the induction coil. As 
soon as the pressure was sufficiently reduced to allow the 
continuous discharge to pass, the destruction of normal 
forces took place. 

The conclusion arrived at is this : We can only have tan- 
gential forces at the surfaces of vessels inclosing a gas 
through which a discharge is ing, provided no current 
crosses the surface. It may that this conclusion will 
appear evident to some without experimental proof, but 
I found it necessary to obtain definite evidence, because 


00498 | the fact itself has been constantly neglected and disre- 


garded. 

Thus, for instance, it is found that electrified bodies, 
placed outside a vessel through which a gaseous discharge 
is passing, do not permanently affect the appearance of 
the discharge, and this fact is commonly taken to prove 
that there can be no free electricity of either kind in the 
discharge. But it follows from the surface condition at 
the inside of the vessel, that this surface must act as a 
complete screen between the electrified bodies placed in- 
side and those placed outside the vessel, and the experi- 
ment therefore proves nothing. 

After I had convinced myself that an electrified body 
placed in a partial vacuum through which an electric cur- 
rent is going has its electricity quickly neutralized, it was 
doubtful still whether this neutralization was due to an 
actual discharge or merely to a covering of electrified par- 
ticles of an opposite sign. The question is a vital one in 
all cases where potentials have to be measured. For we 
can only measure potentials of a gas by measuring the 
potential of a metal in contact with it, and if an electri- 
fied body is covered by electrified particles of a different 
sign, there is a finite difference of potential between the 
metal and the gas, and we should have to inquire care- 
fully, in each particular case, how far such a difference 
would affect our conclusions. 

The question is settled by the principal result of this 

r: 
a steady current of electricity can be obtained in air 
from electrodes at the ordinary temperature which are at a 
difference of potential of one quarter of a volt only (and 
less), provided that an independent current is 
maintained in the same closed vessel. 

In other words, a continuous discharge throws the 
whole vessel into such a state that it will conduct for 
electromotive forces which I believe to be indefinitely 
small, but which the sensitiveness of the galvanometer I 
used has prevented me from tracing with certamty be- 
low a quarter of a volt. There cannot be, therefore, a 
finite difference of potential between a gas and a metal in 
contact greater than that amount. 

I n not describe all the successive experiments in 
which I have endeavored to make my tests more and 
more severe. It will be sufficient to give an account of 
those experiments which I consider most conclusive. 

The same vessel was used as in the previous experiment; 
the screen was not so long, but left a space of 10 cm. 
free at the bottom. Fig. 2 will explain the arran 
ment. SS’ is the screen, always conducted to earth; 
A and B are the electrodes for the main discharge ; 
C and D are the auxiliary electrodes, which were 
of the form of copper cylinders, 4cm. high, and having 
a diameter of 1 and 1.8 cm. sr pata Their distance 
was 2 c.n., and their axis was 2 cm. away from the screen. 
Of the main electrodes, one was 2 cm. and the otber 1 cm, 
away from the screen. Their distance was about 4 cm. 
The discharge from the battery was always used. When- 
ever a steady current passed between A and B, an auxil- 
iary battery of Clark cells would send a steady current be- 
tween C and D, and the lower limit of electromotive force 
capable of producing a measurable current seemed only to 
depend on the delicacy of the galvanometer. 

Thus, for instance, at a pressure of about } mm., a cur- 
rent of 0°11 ampére was sent from A to B; and the 
following currents were obtained when the poles of an 
auxiliary battery were connected with C and D, the gal- 
vanometer being inserted in the auxiliary circuit : 


cn is wis va ag hibtes costuxes 0.032 micro-ampére. 
20 POG otitis ee ahace wage eae 808 0.021 “ 
Erk RIGA EON E SL a kee be weieh os Wp 0.014 7 
RAMMING Bab i Wain boa vib d ceanlea% oe 0.005 % 


On another day I tried to reduce the electromotive forces 
still further. The galvanometer, however, had for this 


* That high temperature itself is a matter on which authorities differ. 
I do not desire at present to commit myself to any view which seems 
to involve a definition ef “ temperatures’ under exceptional circum- 


stances. 
+t 1 micro-ampére = 1 ampére x 10-9, 





188 


= mes Me RTS TER EE NREL 8 Senne EERE ate te 


THE ELECIRICAL WORLD. 


SEPTEMBER 17, 188), 





purpose to be rendered so astatic that the always changing 
torsion of the fibre suspending the mirror was a source of 
serious trouble; for this reason the numbers have not 
much value in themselves, but there was no doubt in each 
case as to the existence of a current. The whole effect 
was smaller on that day for reasons which could be traced. 


1 Leclanché gave a current of 0.0010 micro-ampére. 
* 0.0011 a 


3 “ “ 
= 


4 “ “ “ec 0,0003 sé 
The main current in these last experiments was 0.008 
ampere. 


An electromotive force of one-sixth Leclanché is about 
one-quarter of a volt, and a current has thus been ob- 
tained ina gas from an electromotive force which could 
not maintain a current through water. 

An electromotive force of 0 1 volt gave doubtful results. 
but this was probably due to the experimental difficulty of 
detecting the current. 

In some previous experiments, which, however, were 
not quite free from objection on other grounds, the lowest 
electromotive force for which the currents could be meas- 
ured was 0.2 volt. 

The experimental arrangement which is the best for the 
qualitative investigation of the effect is not the best for 

uantitative measurements, and I have therefore not en- 
aeirceod to follow out to any extent the quantitative laws 
of these currents produced by low electromotive forces. I 
may give, however, some fatts which I have observed. 
The intensity of the current depends on a great many cir- 
cumstances, 

1. It increases rapidly with the intensity of the main 
discharge, and also with a reduction of pressure, as far as 

, have tried it (that is about + mm.). 

2. The intensity of the current from the auxiliary 
battery increases less rapidly than the electromotive 
force. 

8. In some experiments, in which one of the electrodes 
of the auxiliary battery was a copper wire and the other a 
copper cylinder, the current was nearly always con- 
uderabty stronger when the larger surface was the 
cathode. 

4, Anything that facilitates the diffusion of gas from 
the main current to the auxiliary electrodes will increase 
the strength of the current observed. In some experi- 
ments, in which the screen separating the two fields was 
made of wire gauze instead of tinfoil, the currents were 
stronger than those given above. 

5 In the arrangement shown in Fig. 2 the currents 
were stronger when the main electrode A was negative 
than when it was positive. 

Considerable care has to be taken, especially when no 
screen is used or when it is not conducted to earth, in 
order to avoid leakage currents. However well the bat 
tery may originally have been insulated, the insulation 
always grows worse with time (owing to dust and moist- 
ure). If, then, any part of the auxiliary circuit itself is 
not properly insulated, we easily get a current through 
the galvanometer which is nothing but a branch current 
from the main discharge. Such a leakage current, even 
when it is weak, considerably increases the effects de- 
scribed in this paper. ; 

These experiments show conclusively that there is 
nothing peculiar in the gaseous state of a body to prevent 
any electromotive force, however small, from —— 
a current. If a finite electromotive force is requi 
under ordinary circumstances the fact cannot be accounted 
for, as Edlund and others have attempted to do, by a 
special surface resistance which has to be overcome by a 
finite difference of potential at the surface.” 

I think the facts are very well accounted for 4 the 
theory which I have proposed in my last paper. the 
two atoms of a gas makinz up the molecule are ch 
bp opposite electricities, but are held together in addition 
by molecular forces, a finite force is required to overcome 
the latter. But as soon as that force is overcome and the 
atoms themselves are set free to diffuse and constitute a 
current, these atoms will be able to follow any electro- 
motive force which we may apply. If, then, we have 
auxiliary electrodes, these electrodes will establish their 
electric field, which we can never screen off completely 





Fics. 1 AND 2.—DISCHARGE OF ELECTRICITY THROUGH 
GASES. 


from any other part of the vessel except by closed sur- 
faces. The atoms, with their positive and negative 
charges, will diffuse across to the auxiliary electrodes and 
give off their electricity tothem. No finite difference of 
potential is required in the auxiliary electrodes, because 
even if there is work done in making ap atom inter- 
change its positive for negative electricity, that work is 
undore again at the other pole, where atoms of a similar 
kind interchange negative for positive electricity. 

I should like, in conclusion, to pvint out an important 
application of these results. I have last year obtained by 
calouiasion results which seem to show that the principal 
cause of the diurnal variation of terrestrial magnetism is 
to be looked for in the upper regions of the atmosphere. 
Prof. Balfour Stewart at various times suggested that the 
air currents in these regions may, owing to the lines of 
force of terrestrial magnetism, have electric currents cir- 
culating in them. 

The difficulty against this supposition always seemed to 
me to lie in the fact that the electromotive forces required 
to start a current were larger than those which could pos- 
sibly exist in the atmosphere. But as there are very likely 
continuous electric disturbances going on, such as we ob- 
serve in aurorse and thunder-storms, the regions within 
which these discharges take place would act as conductors 
for any additional electromotive force, however small, so 
that any regular motion, such as tidal motions. could very 


A Novel Call Bell, 


One of the novelties recently brought out by the New 
Haven Clock Company, of this city, is a call bell called 
the ‘‘ Sting Monitor.” The bell is made entirely of metal, 
the base being of brass, upon which the magnets are 
mounted. The cover, which is dust proof, is made of a 
single piece of stamped metal, and is so mounted that it 
can be removed without disturbing either the magnets or 
the base. Fig. 2 is an interior view. 

An interesting attachment to the bell is the hand-strik- 
ing arrangement, by which the bell can also be used as an 









Pe ei 
Stine” Monitor BELL. ~*~ 


Fie. 1.—* 
ordinary tap bell, summoning persons near by. The bell 
is made in various sizes, both with and without the tap- 
bell attachment. 

oor 2 or oe ___———- 


The Baffalo Electrical Society. 





In reviewing tbe history and development of the Buf- 
falo, N. Y., Electrical Society at its annual meeting last 
week, President Finn took occasion to remark that he 
knew of no society conducted on similar principles that 
had met with so much success, or whose members mani- 
fested so lively an interest in its welfare. There was but 
one matter for regret, which was that although the lect- 
ures and proceedings generally were intended mainly for 
the benefit of telegraphers, not more than nineteen per 
cent. of that body in this city had as yet taken advantage 
of the opportunities offered by the society. He hoped that 
the inducements for the ensuing year would prove suffi- 
ciently strong to attract a larger number. 

Secretary Stewart’s report enumerated the list of papers 
read before the society during the past year, which was 
both numerous and varied. 

The treasurer, A. C. Terry, reported a good balance in 
hand and a small increase in membership. 

Cuyler C. Smith, librarian, stated that all the Jatest 
electrical works had been recently added to the library, 
which was now very complete. 

The election of officers then took place, with the follow- 
ing results: 

President—George H. Usher. 

Vice-President—Samuel Stewart. 

Secretary— Madison Buell, 

Treasurer—A. C. Terry. 

Librarian—John M. Stambach. 

Executive Committee—Frank Kitton, George A. Bur- 
nett, William Finn. 

The retiring officers are Messrs. William Finn and 
Cuyler C. Smith. 

The members of the society were afterward entertained 
by the president and vice-president elect. 

At the next meeting of the society Dr. J. D. Bonnar 
will read a paper on ‘“ The Relationship of Electricity to 
Chemistry and Allied Sciences.” 

90 e+e 
Experiments on the Discharge of Electricity through 
Gases. 


In the number of the Proceedings of the Royal Society 
which has just appeared. there will be found a paper by 
Professor Schuster, F. R. 8., containing an important con- 
tribution to our knowledge of the phenomena of the dis- 
charge of electricity through gases. The principal result 
established by these researches, says the London Electri- 
cian, is the following: ** A steady current of electricity 
can be obtained in air from electrodes at the ordinary tem- 
perature which are at a difference of potential of .one- 
quarter of a volt only (and probably less); provided that 
an independent current is maintained in the same closed 
vessel.” In other words, while a continuous discharge is 
passing through a vacuum tube the gas acquires the prop- 
erty of conducting crossways under an E. M. F., which, says 
the author, ‘I believe to be indefinitely smal], but which 
the sensitiveness of the galvanometer I was using has pre- 
vented me from tracing with certainty below a quarter of 
a volt.” He then shows that this leads to the important 
conclusion that ‘‘ there cannot be a finite difference of 
potential between a gas and a metal in contact greater 
than that amount.” This conclusion has generally been 
tacitly assumed in discussions of coutact potential, and 
it is therefore the more satisfactory to obtain an experi- 
mental proof of its correctness. Prof. Shuster accounts 
for the observed facts upon the following theory : “ If 





well produce periodic effects affecting our magnetic needles, ! the two atoms of a gas making up the molecule are 


charged by opposite electricities, but are held together j, 
addition by molecular forces, a finite force is required ¢, 
overcome the latter. But as soon as that force , 
overcome and the atoms (themselves are set free ty 
diffuse and constitute a current, these atoms wil] jb, 
able to follow any electromotive force which we may 
apply. If, then, we have auxiliary electrodes, thes. 
electrodes will establish their electric field, which we cay 
never screen off completely from any other part of the 
vessel except by closed surfaces. The atoms with thei; 
positive and negative charges, will diffuse across to the 
auxiliary electrodes and give off their electricity to them, 
No finite difference of potential is required in the auxij. 
iary electrodes, because even if there is work done jp 
making an atom interchange its positive for negative 
electricity, that work is undone again at the other pole, 
where atoms of a similar kind interchange negative fo; 
positive electricity.” 

The preceding was in type before the receipt of Prof, 
Schuster’s paper, which isto be found on pages 157 anj 
158, and which covers the same ground more thoroughly, 


_———_—_—_aoo | oo 


Flashing at the Commutator. 





To the Editor of The Electrical World : 

Sir: Please inform me through the columns of your 
valuable paper what are the many different causes of a 
dynamo sparking at the commutator ? D. M. 

Fr. WAYNE, Ind. 


ANSWER.—This ion has already been fully answered 
in our columns. page 218, May 7, 1887.—Eps. E. W. 





Current Required for Arc Lamps and Motors.. 





To the Editor of The Electrical World : 

Sir: Will you be kind enough to tell me the amount of 
current produced by a dynamo capable of supplying 50 
lamps of 2,000 c. p. each? Also the estimated amount of 
current necessary to run a 30 horse-power motor. 

NEWTON, Mass. F. M. H. 


ANSWER.—Arc lamps as a rule are on the con- 
stant current system, so that, no matter what the number 
of lamps in circuit may be, the current always remains the 
same ; but the electromotive force varies with the number 
of lamps. The amount of current produced by a dynamo 
feeding 50 arc lamps of 2,000 c. p. is therefore always the 
same. It varies in amount in different systems, from 9 
in some to 20 ampéres in others. The amount of current 
necessary to run a 30h. p. motor depends entirely on the 
E. M. F. of the current, each of these © a sce varying 
in inverse ratio to the other.—Eps. E. W. 





Battery for Running Sewing-Machine Motors. 
To the Editor of The Electrical World: 

Str: Will you pléase inform me what would be the best 
pumber of gravity cells to use in running a small sewing- 
machine electric motor, if the motor was wound for this 
battery. and if all of the conditions were favorable. I had a 
discussion with a person on this subject, and he said that 
not less than 1.200 would do it. Is this correct? I should 





Fic, 2.—‘‘ST1InG” Monitor BELL. 


also like to know what sizes of wire would be best for the 
armature and field magnets of the motor? 
FLORENCE, Mass. H. K. B. 


ANSWER.—The best number is, evidently, the smallest 
number that will do the work. If the motor is properly 
wound, 10 or 12 cells, properly coupled, will drive a sew- 
ing-machine. As to the size of wire for armature and field 
magnets, that d ds on the type of motor, size and 
other points in t ens of parts. The small 
motors on the market differ very much from each other in 
this respect.—Eps. E. W. 





The American Institute of Electrical Engineers 
will bold its first meeting and dinner for the present season 00 
Tuesday, September 20, at 6 p. m., at Martinelli’s, Fifth avenue 
near Eighteenth street. The title of the paper is: ‘‘On Electric 
Sureet Cars, with Special Reference to Methods of Gearing.” 004 
the author is Mr. Antbony Reckenzaun, M. E., whose successful 
work in the electric railway field in Europe and America is *° 
well known. A large attendance of members is expected, «0d 
electricians who are not members but are desirous of being pres¢’! 
are cordially invited. The price of the dinner is $1. All pat 
ticulars can be obtained from Mr. Ralph Pope, the secreta'y, 
16 Dey street, 
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OFFICE OF THE ELECTRICAL WORLD, 
New York, Sept. 12, 1887. f 


For some little time past there has been talk and rumor as to an 
intended consolidation, combination or pool on the part of the 
incandescent lighting companies. Just what bottom there is for 
all these stories it is hard to say, but I bave reason to know that 
there isa certain amount of foundation. One of the stories has 
now obtained so general a currency that no barm can be done any 
interest in printing it. It is to the effect that the Thomson- 
Houston, Sawyer-Man and Westinghouse companies have joined 
hands and are preparing for mutual assistance; and the 
report even goes so far as to affirm that the Thomson- 
Houston and Westinghouse companies propose to partition 
off the country for the new alternating business, each taking a 
section and therein protecting the other’s interests whiie doing all 
it can for both the arc and the incandescent light, One of the 
stories goes so far as to include all the incandescent companies in a 
gigantic combination. This, however, will not have the Edison 
company within its ranks, for, when asked as to the truth of the 
rumor, President Johnson said that the Edison company bad no 
need to ‘* brace up” in that way, having all the strength, capital 
and business it could possibly want, and that even should any 
such combination be carried out it would greatly simplify the 
policy of his company in reaching those whom it intends to mulct 
for infringement. Altogether the report is a pretty piece of 
gossip—yet, as I have remarked, it has bottom. 

The Attorney-General has refused to pass an opinion upon the 
question raised by Mayor Hewitt, as to whether the employés of 
the Board of Electrical Control are subiect to civil service rules. 
He thinks advice might be obtained on the subject from the cor- 
poration counsel, as the matter is local and has nothing to do 
with the State. At the board meeting on Sept. 8, Chairman Hess 
called attention to the fact that the department of public works 
had appointed an inspector for each halt block along the subways, 
without requiring any civil service examination. He failed to see 
why there should be such discrimination made. Mr. Gibbens sug- 
gested that no time should be lost in useless discursion, and he 
thereupon read a communication from the Ball Electric Company 
for permission to erect poles and string wires. The paper was 
placed on file for future action. The Safety Electric Company 
also asked for conduit privileges. A communication was then 
read from General Newton, reporting unfavorably on the man- 
hcle covers of the subway on Fif bh avenue, which he character- 
ized as too small in size and in pitch. The chief engineer informed 
thc board that the construction company had substituted a new 
style of manhole. Commissioner Gibbens read a letter from the 
Subway Construction Company, reporting that favorable pro- 
gress was being made in the subway, and especially on Sixth 
avenue and the cross streets. Engineer Kearney informed the 
board that, upon investigation, he bad found that the communi- 
cation from the subway company was correct in every particular. 

The Baltimore & Obio Company, being among those assessed 
‘o meet the subway expenses, under the law, bas protested against 
the taxation as being unconstitutional, confiscating property 
without providing any compensation. Many of the other com- 
panies are also behind in paying their assessments. The Western 
Union Company is, however, distinguishing iteelf for promptness 
in this respect. 

E. A. Wildt & Co. have just brougbt out an entirely new and 
improved style of Leclanché open circuit battery that should meet 
with a ready sale. No porous cup is used init. Their pew elec- 
tric door opener is having an excellent sale, and an increase of 
space and machinery has been found necessary to meet the de- 
mand. Their bells have lately been materially improved and 
simplified. 

Mr. C. A. Breck, proprietor of the Electric Light Engraving 
Company, of this city, has instructed Mr. Chas. L. Levey, of 61 
Broadway, to fit up bis works with a complete installation Lor 
instantaneously copying pictures. Mr. Levey proposes to equip the 
gallery with actual 2,000 c. p. focussing lamps, and has ordered 
from the American Electric Manufacturing Company a specially 
wound dynamo for this purpose, with the required focussing 
lamps, the whole to be operated so as to produce a dayligh: effect 
by concentrating the light at a given point. This will result in a 
more rapid means of photographing, irrespective of the condition 
of the weather. — 

Mr. Rising, of the electric time department of the American 
Manufacturing and Supply Company, 10 Dey street, reports a 
brisk demand for their self-winding clocks and their synchronous 
system of distributing time from a centra] regulator, for cities, 
villages, factories, colleges, etc. These clocks, whose principle I 
have already described, are richly ornate and are constructed by 
some of the very best clock makers in the East. The system can 
be seen in operation at the company’s ottices. 


{ note that Mr. Henry Hine, general manager of the lighting 
department of the United States Electric Lighting Company, has 
Just returned from the Thousand Isles after a two months vaca- 
Uon and recruiting of health. 

| met Major J. B. Powell last week. He bas lately resigned, as 
noted, from the general managership of the Krush-Swan Electric 
Light Company, of New England, and bas brought suit against 
that company and the parent Brush Company for non-fulfilment 
of contract in regard to Brush storage batteries. He wants 
$1,000,000, 

p Edgewater, Staten Island, has started an electric light plant 

18 week, 

Storey & Wilson, 113 Sixth avenue—Jefferson Market build- 
'D2—are the agents for the I. W. Colburn & Co.’s dynamos and 
a and are prepared to undertake any kind of electric instal- 
ation, 

Edwards & Co., 171 Broadway, with factory at Mott Haven, 
have now put on the market an entirely new duplex electro- 
nagnetic gong. The gong is located on an arm carried at one 
side of the frame, which contains two pairs of magnets. By the 
‘tuple pushing of a button the hammer is drawn from the bell by 
one pair of magnets, and then the other pair pulls it against the 
song with full force, bringing out the sound very sharply and 
clearly, A continuous ring can also be obtained by merely pusb- 
1g the button, There are no automatic mechanical parts or 
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There was a hearing before the Gas Commissioners September 
9 on the petition of the Lawrence Gas Light Company for au- 
thority to purchase and unite with the Lawrence Electric Light- 
ing Company, the latter being favorable. Mr. C. J. R. Hum- 
phreys, who represented both of these companies, stated that the 
gas company had a capital of $400,000 and the electric lighting 
company $16,000 and 110 arc lights. He claimed that the public 
interest would be furthered by the union. President F. E. Clarke, 
of the Edison Electric Lluminating Company, argued that the 
consclidation would tend to destroy the field for the company he 
represented. which had a capital of $65,000 and about $100,000 
in plant. This company is now furnishing light for Lawrence. 
The commissioners reserved their decision. Ww.tIsB. 







































































springs in the gong. The frame holding the magnets is entirely 
enclosed. The bammer is suspended from a swivel aru. running 
through or across the frame. wWethe Ee; 





NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, t 
Boston, Sept. 12, 1887. 


It is authentically reported that at the next meeting of the di- 
rectors of the Fitchburg Railroad some action will be taken with 
regard to the permanent lighting of the Hoosac Tunnel by elec- 
twicity. 

Mr. Chas. W. Spear, of the Brush Swan Electric Light Com- 
pany of New England, bas been in Boston for several days past. 
Rumor has it that Mr. Spear is to become general manager of the 
cumpany, vice Major Jobn B. Powell, resigned. 

The annual illumination of Revere Beach, near Boston, occurred 
Sept. 8. From Beachmont along Crescent Beach to the Point of 
Pines the scene was one extended line of radiance. The illumina- 
tion consisted of electric lights, calcium lights, Chinese and Japan. 
ese lanterns and bonfires. 

Prof. George H. Hartwell’s regular lecturing season—embracing 
various interesting and instructive subjects pertaining to elec- 
tricity—opens early in October, under the management of Major 
J. B. Pond, of New York. 

The gas commissioners of Massachusetts gave a hearing Sept. 
9, on the petition of the Westfield, Mass.,Gas Company to do an 
electric lighting business. It is said that the local Electric Light 
Company and the authorities of W éstfield favor the petition. 

Messrs. Thomas B. Adams & Co., Boston, report having in 
hand orders for their special dynamo belting from several electric 
hght companies in the State of New York. Mr. Adams states 
that the 34-inch double belt pldced by his firm in the station of 
the Bar Harbor Illumivating Company, June 30, is giving 
thorough satisfaction. 

An associated press dispatch from Bridgeport, Conn., dated 
Septe:nber 5, read as follows : ‘‘ A submarine cable, measuring 
about 2,500 feet was fished out of the lower barbor this morning 
by Capt. Green, of the steamer Isis, and brought to this city. 
Where it came from, or how long it bas been where found, is 
amystery. Harbor Master McNeil, who is an old Sound captain, 
and other salts, think some tug or heavily laden coal barge, bav- 
ing a broken nese or a projecting spike in ber keel picked it up at 
Throgg’s Neck, or in New York bay, brokeit from its shore 
fastenings and brought it here. The cable is composed of seven 
copper wires encased in rubber, surrounded by ten galvanized 
iron wires, the whole covered with hempen cord, tarred. It had 
evidently beep in the water 15 or 20 years.” I believe these cables 
are often carried away in the North River, New York, by ocean 
steamers." 


The Jarvis Engineering Company, of Boston and New York, 
continues to enjoy a large patronage from the electric light com- 
panies throughout the country. Among the recent orders received 
from its New England patrons are the following: A contract to 
erect a station for the Westboro, Mass., Electric Light Company. 
and another to erect Station No. 2 for the Edison Electric and 
Illuminating Company of Boston. Armington & Sims engines 
and Jarvis furnaces set with Sheffield grates will be used to form 
part of the equipment of the steam plants of the two stations 
mentioned. The Heine safety boilers will be used in the Edison 
station. The Armington & Sims Engine Company, Providence, 
R. L, will set four tubular boilers with the Jarvis furnace and 
Sheffield grates in its new works. 

The fcllowing is from the Providence Journal: ‘‘ A system of 
electric lighting for private residences has up to the present time 
been sought for by electrical engineers without obtaining results 
either practical or economical. A Journal reporter yesterday 
saw an interesting exhibition of a method that wil] do this and 
give the privat®@ bouses light of a quality that large establish- 
ments hitkerto alone have been able to afford economically. A 
little Bowers dynamo furnishes the current, and is run by a small 
Shipman engine of two horse-power. The dynamo itself is but 
little larger than an o-dinary waste-basket, and the engine occu- 
pies an insignificant corner of the room, ruuning automatically 
hour after hour without attention, maintaining the same pressure 
and speed. This little plantruns fifteen incandescent lamps of six- 
teen candle-power each, of unusual steadiness, and the results prove 
that electric lighting in private houses is an accomplished possibil- 
ity. In the same room, and operated by the same engine, is a 
similar dynamo, the Waterhouse, of little larger size, that aston 
ishes many electricians who have visited it by furnishing with two 
horse-power four arc lights of 2,000 candle-power each, for it has 
always been accepted as a fact that a single arc light required 
one horse-power. The same dynamo is also seen running thirteen 
incandescent lamps of sixteen candle-power, two of twenty-five 
candle-power, two of thirty, and one of 125, and cne arc light, 
while it operates a sewing machine from asmall electric motor 
with almost fierce rapidity. This dynamo ié self-adjusting, and as 
the lights on the circuit are successfully turned off the remaining 
ones are not affected in brilliancy or steddiness. The especial 
interest in these two electric systems centres in the fact that they 
afford a practical sclution of the problem of lighting private 
houses cheaply and practically.” 

The ruins of the old paper mill at Claremont, Vt., are soon to 
be rebuilt preparatory to receiving the electric light plant of the 
Claremont Electric Lighting Company. 

A building is to be erected by the Westbrook Manufacturing 
Company for the accomodation of an electric light machine. 

Speaking about the Chinese telephone concession, the Boston 
Herald says: ‘Five sbares of Bell Telephone sold to-day at 219. 
Erie was unchanged at 35, and Tropical Telephone sold at 1. 
The Bell Telephone people know nothing about the proposed 
Wharton Barker $50,000,000 telephone and banking syndicate of 
China. Telepbone patents do mot hold in China, and outside of 
small European and American colonies the telephone could not be 
introduced int@China. The govérhment is secretly opposed to all 
foreign enterprises end underbanded in its methods of defeating 
them. No reliance can be placed even on its concessions, It is 
a part of the Chinese religion to Oppose progress. Twelve miles} will probably put in storage batteries for propelling his street 
of railroad were built, but have been destriéyed, owing to Chinese | cars. 
public opinion and the policy of the government,” + Mr. E.H, Amet, electrician, Globe Iron Works, has built a 








PHILADELPHIA NOTES. 


PHILADELPHIA, Sept. 12, 1887. 

An ordinance was introduced in Common Council last week 
and appropriately referred authorizing the National Automatic Fire 
Alarm Company to connect their instruments and apparatus with 
the Electrical Bureau. Dr. Ottv Flemming, the well-known manu- 
facturer of medical batteries, is the general manager of the com- 
pany. 

The Electro-Dynamic Company have purchased the building 
they are now located in, and will shortly occupy three floors in- 
stead of one and a portion of another, as at present. The building 
is five and a half stories high, extends from 212 to 224 Carter 
street, is 60 feet deep and has a frontage of 112 feet. 

The Seashore Electric Railway Company at Asbury Park, N. 
J., operated under the Daft system, made several successful trial 
trips last week over a portion of the road. Regular trips, it is 
stated, will be run in a very short time. 

The constitutional centennial celebration which will have taken 
place by the time this letter is read, will be one of the greatest 
successes of the age here, if everyting moves as is now indicated 
by the programme. There are to be 300 floats in the industrial 
parade, illustrating almost every possible industrial art and 
science from a pin to a locomotive, or a moaster printing press. 
From data at hand it is estimated that 250,000 strangers will 
visit the city during the three days. I called on several electric 
light people last week for the purpose of learning why no display 
was to be made of electrical advancement, and found th-re were 
various objections and excuses to offer. Some thought that in 
being hauled over paved streets the delicate parts of a dynamo 
would suffer and cause a poor display, while others made the 
point that in exhibiting an electric light in the aaytime the abject 
would not be accomplished, and the general effect would be bad. 
Regret has been expressed, however, by many that rome attempt 
should not have been made to illustrate the progress of electricity 
in the past and its possibilities for the future. 

The Railroad Committee of City Councils last Saturday took a 
ride in the electric car of the Wharton Switch Company. The 
car, which resembles a cable car, was run on the tracks of the 
Spruce and Pine Streets Passenger Railway Company. There 
was a sufficient attendance ‘of Councilmen to fill the cuach and 
test its capabilities to the utmost. Chairman Hammett, of the 
committ«e, stood on the front platform with the motorman, while 
Select Councilmen Grabam and McMullin took possession of the 
rear’, the latter making several unsuccessful attempts to collect 
fares, and being the subject of many threats from angry people 
because he would not stop the car at their beckoning. At Seventh 
and Spruce streets the car glided past and startled a gang of 
laborers employed in laying conduit on Seventh street for the 
cable line. The trip was considered very successful. E, 








WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, | 
CuicaGo, Sept. 10,1887. 5 


This week we have had the veteran firemen from New York, 
the Labor Day parade and the opening of the Exposition, but 
there is nothing of exceptional interest to report in electrical 
circles. 

The supply companies experience an increasing demand and the 
electric lighting companies are even busier than usual. The same 
can be‘said of all branches of the electrical trade. Two or three 
concerns which have heretofore eked out a precarious existence 
have now more business on hand than they can attend to. 

The hot days are over, the summer resorts have restored to us 
the workers, and the revival is general all along the line. 

The Pennsylvania Company have called for estimates for light- 
ing the Union Depot, freight houses and railroad tracks from 
Halsted street viaduct on the north to the South Branch bridge 
on the south, a distance « about 2 miles. 

Figures upon two different schemes are asked, one for putting 
in the entire plant and the other for furnishing lights at a rental. 
The plant will consist of about 250 arc lights and 1,543 incandes- 
cents. This will make the largest isolated plant in the city. 

Mr. Terry states that the Electrical Supply Company are now 
sole Western agents for the celebrated ‘‘P. & B.” paints. A large 
stock will be kept constantly on hand 

Mr. C. F. Dunderdale has been appointed Western manager for 
the Waterhouse Electric and Manufacturing Company. 

The Minnesota Brush Electric Light Company are making ex- 
tensive alterations in their Minneapolis plant. Five alternating 
Westinghouse machines have been contracted for, and other con- 
tracts have been let upon the same scale. 

Mr. Hill is now in Minneapolis, having made several large sales 
there of his well-known friction clutches. This clutch is truly an 
admirable device, and is provounced of great service by ma- 
cbinists. 

The St. Paul Gas Company, who bave carried on the are light- 
ing business for some time, are talking about putting in an incan- 
descent system. 

The Thomson-Houston Company have put in 300 incandescent 
ligbts in the shoe factory of C. M. Henderson, at Dixon, Iil. 

Mr. F. 8. Clark, superintendent Grand Rapids Street Railway, 
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unique machine for automatically weighing people. The device is 
attached to an ordinary Fairbanks scale. When you step upon 
the platform, a wheel carrying type is revolved until it comes to 
rest at the exact weight, while at the same instant your 
weight is printed upon a card and the card ejected upon a con- 
venient table. Mr. Amet also has an ammeter of very simple 
construction consisting of merely one spring and a solenoid. 

I learn from Mr. Flemon Drake that the net gain at the 
Omaba Telephone Exchange for September was fifty subscribers. 
Mr. W. H. Potter, State inspector for the Nebraska Company, 
is on his regular visit to the exchanges throughout the State, with 
a gang of linemen putting them in shape for the coming winter. 
Kearney, Neb., has an exchange of 141 subscribers, growing 
rapidly. ‘This little city has but 6,000 population, but is enter- 
prising, and has a bright future. ‘he popularity of Mr. W. A. 
Howard, manager, has doubtless much to do with this large list. 

The Thomson-Houston Company now furnish 220 lights in 
Omaha, Neb. They have lately materially improved their plant. 

Commissioner Swift has appointed Mr. Ramsey, of the Western 
Electric Company, chief building engineer. 

An electric signaling device has been invented by Mr. T. H. 
McIntosh and W. F. Wamsley, of Walla Walla, W.T. The 
principle is similar to Mr. Stoker’s, which; was described some 
weeks since in these notes. 

Mr. Adolph Sutro, the millionaire contractor of the celebrated 
tunnel which bears his name, will erect, as you have already 
stated, a statue of Liberty in the highest part of the twin peaks 
in San Francisco Bay. The figure and pedestal will be forty feet 
high. The electric light will shine from the torch of Liberty 
My correspondent states that efforts are being made to secure a 
light of immense candle-power, probably with the idea of out- 
shining the sister statue in New York Harbor. 

The electric light is being put in the Yankton, Dak., insane 
asylum. 

Mr. Johnson, of Johnson, Holland & Co., announces that he 
has closed a contract for lighting two cable cars on the Citizen’s 
Railway Co., of St. Louis. @hese cars are being made by the 
Pullman Company, and are believed to be the finest street rail- 
way cars ever built. If the lighting is satisfactory, about fifty 
additional cars will be contracted for. 

At the meeting of the Chicago Electric Club on September 5, 
Mr. C. C. Haskins read an able and interesting paper on the 
** Peculiarities of Electric Currents,” in the course of which he 
expressed some doubts as to the greater safety now claimed for 
alternating currents in cases of shock. He illustrated his remarks 
and views by experiments. 

Count de Mitkiewicz, who is interested in the Chinese telephone 
concession and was here lately, is an object of great interest to the 
newspaper men. He is of noble Polish origin, and has hada 
checkered career in this country, sundry crimes and peccadilloes 
being charged to his account, as well as a score of thrilling ad- 
ventures. 

In a previous letter I referred to the trouble resulting from the 
grant of the franchise.to the Badger Company at Racine. The 
situation now is like this : The Badger Company, using the Thom- 
son-Houston system, have about 120 lights, part of this number 
being in use by the city, The gas company, however, at a recent 
meeting of the city council, secured the passage of an ordinance 
giving them the city contract on a bass of seventy-five dollars 
per anoum per light burning all night. One of the conditions of 
the franchise is that the plant must be running by O:t. 1, but so 
far nothing has been done. 

The Belvidere Electric Light Company has been organized at 
Belvidere, IIL. to furnish electric light and power. Capital 
stock, $8,000; incorporators, S. L. Doney, Frank W. Blane, 
Charles B. Fuller and others. 

A special dispatch of Sept. 9 from Detroit says: ‘* The Edison 
Power and Light Company to-day let a contract for the building 
of a water-power canal along the rapids of the St. Mary’s River 
at Sault Ste) Marie, and 1,000 men who have been working for 
the Duluth, South Shore & Atlantic Railway will be put on the 
job at once and the work completed in sixty days. The canal 
will be about 2,000 feetlong and 50 feet wide, and will be situ- 
ated between the ship canal and the rapids. Its object will be to 
furnish, by the use of immense water-power, electric power with 
which to run elevators, mills and an endless variety of other ma- 
chinery and an electric light plant. ‘this is a wholly distinct en- 
terprise from the projected water-power canal, which is situated 
midway through the town and inside of the line of the ship canal. 
and on which it is proposed to locate mills of every description to 
be driven by water taken directly from Lake Superior. Nothing 
beyond organization and some little preliminary work has as yet 
been accomplished by the latter company.” 

Col. 8. G. Lynch, broker, 146 La Salle street, Chicago, furmshes 
me with the following Saeco upon telephone stock : 


Dall OF MO. 5550s aie sa a ees fe $155@#157 
Comte TIM ics vcins ces dacteciinctercdvedaaeiedewe 44@ 4 
CONOUI o ovcc iivncgacuessdduaear tenon: bineeeudeds wel 385@ 400 
Colorado 18@ 20 
Cumberland 85 
Great Southern 28@ 30 
Iowa Uuion 27 
Michigan 73 


Wisconsin 





Attica, Ind., Sept. 5, 1887. 

The Attica Electric. Light, Heat and Power Company was in- 
corporated on July 1, 1887, and bought the Edison plant owned 
by Mr. L. F. Putnam. The plant now in use comprises two 
Edison 300 16 c. p. dynamos, which furnish light for stores, resi- 
dences, etc. This part of the service will shortly be increased 
to double its present capacity. The company also supplies the 
city with light for the streets, using the Edison municipal system 
of incandescent lamps in series. The circuits for this work run 
four miles out from the station, and the light at the far end is as 
good as the one in the station. The station is the only one of the 
kind in this section of the country to combine both systems, and 
hence attracts many visitors. The company now intends to put in 
storage batterries to take care of the supply of current during the 
latter part of the night and early in the morning when the require- 
mente are lowest and when it is not economical to run the full 
plant. The steam plant consists of a 100 h. p. automatic engine 
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The officers of the company are: J. J. Little, president ; E. Rue: 
bel, vice-president ; L. F. Putnam, secretary, and G. McDonald, 
treasurer. 


Hewena, Mont., Sept. 1, 1887. 

The plant of the Helena Steam Power and Lighting Company, 
using the Brush system, consists of three No.7 Brush machines 
of 45 lights each, but at present only carrying 110 arc lights all 
told. The steam plant consists of 2 Westinghouse engines, 10 x 
10, and two Westinghouse boilers of 60 h. p. each, fed by a No. 
3 Knowles pump or by an exhaust injector. On the first floor 
are the boiler room and engine foom, separate. On the second 
floor is the dynamo room, and on the third floor are the store 
rooms. The station is substantially built of granite and brick, 


Everything is neatly put up. The ceilings of the dynamo and 
engine rooms are kalsomined, and the floors are painted. Mr. H. 
M. Parchen is president, Mr. T. H. vice-president, 


Mr. M. Morris secretary. Mr. B. C. Roos, the has 


been in charge since Aug. 6. 


electrician, 





PACIFIC SLOPE NOTES. 


San Francisco, Cal., Aug. 20, 1887. 

An incandescent plant is to be running by Sept. 1 at Napa, this 
State. 

Four dynamcs have been ordered of the Indianapolis Jenney 
-Company for the San Bernardino Electric Construction Com- 
pany, and the plant also takes 40,000 pounds of No. 4 wire and 
two Victor turbines. 

An electric light plant is to be installed at the Alvarado sugar 
refinery. 

The new hotel at San Bernardino takes not only 300 incandes- 
cent lights, but a complete annunciator and return call system. 

It is said that another electric railway has filed articles at San 
Diego, it being the purpose to run to El Cajon Valley and connect 
with the city electric road. 

The Mare Island Observatory is in charge of Commodore Geo. 
E. Belknap, who was lately in charge of the Washington OUbser- 
vatory, and has been connected with various scientific works of 
the navy. The officers connected with the observatory are Lieu- 
tenants Uriah R. Harris, William E. Sewell and Charles F. Pond. 
On Sept. 1 Lieutenant Sewell wi:l relieve Lieutenant Harris from 
the charge of the observatory and as Chief of the Navigation 
Bureau of the Yard, baving been ordered from the East for the 
purpose. The object of this branch of the National Observatory 
is to furnish a government standard of time for the Pacific Coast. 
This has become a necessity to railroads and various branches of 
industry. This observatory also carefully rates and cares for all 
the chronometers of this coast issued to naval vessels, determin- 
ing their history and the changes due to temperatare, etc. It is 
the aim to extend, as Congress affords the money, the time-ball 
system for the benefit of the merchant marine in rating their 
cbronometers. The plant at the observatory now immediately in 
use is a fine transit instrument and two excellent clocks for local 
standard mean time and for transmitting the signals at noon, 
with a break-circuit chronometer for sidereal time. For accurate 
comparison of time there is a chronograph measuring to the bun- 
dredths of a second. 

The time-ball in San Francisco is dropped from Mare Island. 
and signals are also sent over the telephone lines in the vicinity of 
Vallejo. In addition, all barometers, sextants, theodolites, ther- 
mometers used on board our naval ships on this coast are care- 
fully examined and corrected before being issued for service. A 
fine 5-inch equatorial will be soon mounted under a suitable dome 
which is to be erected. The observatory bas been built under 
the superintendency of Lieut. U. R. Harris, who spent a year 
and ahalf at the National. Observatory. He has been nearly 
three years at Mare Island, and, as he has had his share of shore 
duty, goes to sea, in accordance with the custom of the service, 
joining the United States steamer “ Ranger” on surveying ser- 
vice as its first lieutenant-and ¢xe tive officer. 

I take the following from th. San Francisco Call ;: ‘‘ Mr. Leon 
Sirieix, a music teacher and composer of this city, who devotes 
his spare movements to the study of the mysteries of magnetism, 
is the inventor of a compass, which it is said by a number of 
scientific gentlemen located here, must supersede the old style of 
mariners’ compass now in use. In demonstrating the difference 
yesterday to a large number of persons he bad the two compasses 
—one of each kind—mounted on an iron box to represent the 
sides of a ship, having a powerful magnet on each side, one with 
the positive and the other with the negative side neutralized. In 
the ordinary compass, the variations of the needle were as fol- 
lows : With the ship on a northerly course, 48° west of north; on 
a northeast course, 65° west; on an easterly course, 2° west; on a 
southeast course, 65° east. With the improved compass there 
was no variation. The magnetic variation in San Francisco is 
261° east. Mr, Sirieix in explaining the principles of his com- 
pass said : This compass will compensate all influence derived 
from permanent magnetism and induced magnetism. It will 
protect the compass needle against the trouble known as 
‘running crazy.’ The adjusting is rendered more easy, even 
for an inexperienced hand, It is also protected against atmos- 
pheric disturbances. The ‘heeling’ error is also overcome. It 
will be found true in any state of temperature. Any load of iron 
put on board of or taken from the ship will not necessitate the 
displacing of any bars, but will require only the touch of a screw 
to readjust it, so as to allow the ship to continue her course. It 
can be seton any place on board ship; that is to say, there is no 
particular place cm board where it must of necessity be set. It 
does away with vertical bars in front of the binnacle, magnets 
for compensation around the binnacle, iron correctors and boxes 
filled with chains outside the binnacle. In one word, it will be 
found that under all circumstances it will point to the true mag- 
netic north. When a vessel is on its way north or south, each de 
gree passed creates a deviation, which must be corrected by the 
captain by means of a screw. The old compass cannot be cor- 
rected, but the captain has a table of deviations, which keeps bim 
busy making calculations. The principle is collecting all of the 
magnetism on board the ship, either of vessel or cargo, and neu- 
tralizing those forces, thus allowing the needle to follow its 


which, with the boilers, etc., was put in by the Buckeye Company. ! natural direction of magnetic north.” 


SerremBeR 17, 1897, 


One Per Cent. —It is said that the Whee Gta dtvsen 
for the quarter will be one per cent. 


Another Hudson River Cable.—The Postal T, 
Company is to lay 8 ‘kerite” cable in the North River. 
have 7 conductors. 


A Sage Opinion .—Russell Sage is quoted as’ seying that 
Western Union is master of the telegraph situation, and will not 
pay more than $3,000,000, if that much, for the Baltim 
Ohio Telegraph Company. 


Virginia.—The telegraph and telephone line (combined) is 





It will 


.| now completed between Fredericksburg and Colonial Beach op, 


the Potomac. So far the company has been unable to arrang, 
with the Western Union or Southern Company for connecting 
the lines. 


Loss by Closing the Bucket Shops.—Somebody esti. 
mates a loss of $2,000,000 per annum to the Western Union com. 
pany by the clesing of the bucket shops. The estimate seem; 
ridiculously high, and, besides, the bucket shops are not closed 
yet.—Boston Herald, 


The French Cable.—Mr. Austin, Superintendent of the 
French cable, 8 Broad street, announces that the cable has been 
repaired. The company has been*reorganized on an independent 
basis, and is now making a rate of 12 cents per word to Great 
Britain, Ireland and France. The rate to Germany is 15 
cents. 


Venezuelan Telegraphs. —A dispatch of Sept. 6, from 
Washington, says: ‘‘ The Department of State has received 
copies of a recent contract made between the Venezuelan govern- 
ment and Cuenca Creus, of Venzuela, for the establishment of 
telegraphic communication between Venezuela and the United 
States. The project is expected to result in great benefit to the 
two countries.” 


Cleveland, O., Tickers.—A ticker was recently removed 
by the Western Union Company in Cleveland, at the request of 
the Chicago Board of Trade. Injunction was obtained to stop 
this action, but it was not noticed, and the company has Leen 
fined $100 for contempt of court. The judge said that at the 
time the restraining order was issued, the wire was connected, 
and after it had been served the wire was cut, since when no steps 
had been taken to restore the connection and service. 





THE TELEPHONE. 


Police Telephones in Boston.—The Gamewell Com- 
pany is putting in thirty boxes for police telepbonic alarms in the 
No. 4 division of Boston. 

Telepbone Cables.—A conference was held in this city last 
week at 18 Cortlandt street, by Messrs. T. N. Vail, E. M. Barton, 
W. R. Patterson, W. D. Sargent, J. A. Barrett, Supt. Hibbard 
and Dr. Jacques, as to the best form and mauner of making tele- 
phone cables. The meeting was private. 

Train Telephony.—Train telegraphy is as yet only in its 
infancy, it would appear, the experiments of the Consolidated 
Railway Telegraph Company on the Lehigh Valley having devel- 
oped new phases of its capacity and availability at almost every 
turn. The officers of this company bave lately succeeded in send- 
mg articulate speech so that it was heard on the moving train. 


We must be prepared, evidently, for surprises in any direction.— 
Railroad Gazette. 


The Southern New Engiand.—The New Haven, Conn, 
Palladium publishes a list of the stockholders in the Southerz 
New England Telephone Company. The American Bell Com- 
pany is down for 5,367 shares; J. English, 143; T. B. Doolittle, 
5; Jewell Belting Company, 535; Estate of Marshall Jewell, 450; 
Morris F. Tyler, 479; J. Parker, New Haven, 200; C. L, Mitchell, 
New Haven, 355. The list fills a column of the paper, showing 4 
very wide distribution of the stock. 


Long Distance Work in England.—In the matter of 
long distances, it seems we are at a distinct disadvantage as com- 
pared with continental towns, and more especially with the 
United States of America, The merchant in Hamburg can talk 
to the banker in Berlin without leaving his desk or putting a word 
on paper. The same happy conditions obtain between Rouen and 
Paris, and all over America the great towns and centres are with- 
in measureable speaking distance of each other. Only iu great 
commercial England is the long distance telephone practically 
unknown, and it is therefore high time for the good favor of Mr. 
Raikes to be invoked in the cause of bridging the silent interval 
that now lies between the voices and ears of the people of London 
and Manchester.—London Daily Telegraph. 


The Chinese Telephonic Concession.—A special dispat:h 
of Sept. 8 from Washington says: ‘‘ Wharton Barker, of Philade!- 
phia, went home to-day with a copy of the decree of the Emperor 
granting his syndicate telephone privileges in China in his pocket. 
The Chinese minister had pronounced it a true and correct copy 
of the decree, as it was transmitted to him by the Chinese govern- 
ment. The concessions are described by one of the syndicate os 
consisting principally of an exclusive privilege for 50 years of in- 
troducing the telephone into al) the ports of China now op<p, or 
which may be opened, that come under the provisions of avy 
treaty. The privilege of establishing a large banking system 2° 
also been granted. The bank will be much on the same princi}! 
asthe Bank of England. It will have the right to coin money, 
and also to place any government loans neccessary to carry 00 
railroad and mining operations. The syndicate is authorized to 
engage in railroad and mining operations. All that the Chinese 
minister had to do was to satisfy bimself of the financial ability 
of the members of the syndicate, and then to compare their coy 
of the decree with the official one sent to him. Our governme!t 
has nothing to do with it at all. The matter is now practically 
concluded, according to members of the syndicate, and in a w*) 
entirely satisfactory tu them.” 
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THE ELECTRIC LIGHT. 


Oakland, Me., is a candidate for electric lighting. 

Japan.—An electric light plant has been ordered for Kobe, 
Japan. . 

Fostoria, O.—The electric light plant at Fostoria has been 
bought by Mr. A. E. Rood, of Toledo, O. 

Faribault, Minn., will have a Thomson-Houston plant, and 
has granted an exclusive franchise for ten years. 

Texarkana, Ark.—The Texarkana Ice Company intends in- 
creasing its electric light plant the coming winter. i 

Halifax, N. S.—There has been some newspaper talk at Hali- 
fax about the city buying its own electric light plant. 

Rome, N. ¥.—The Rome Gas Company will put in a plant of 
the Loomis system, for 60 arc lights and 600 incandescents. 

Baltimore, Md.—It is said that R. R. Zell, of New York, 
and others, propose to install a Waterhouse plant at Baltimore, 

Red Wing, Minn.—A franchise has been granted to the 
Globe Electric Light and Power Company for lighting Red Wing. 

Greenville, Tex.—A permit has been granted to F, L. Gal- 
lagher & Co., of Cairo, Til-, for the erection of an electric light 
plant. 

Italian Theatres.—Owing to the theatre fires in Paris, 
Exeter and elsewere, a number of Italian theatres are to be lit by 
electricity. 

Increasing its Dividend.—-The California Electric Light 
Company has increased its monthly dividend to 15 cents per share. 
—Boston Herald. 

Montclair, N. J.—The Montclair Gas and Water Company 
proposes to put in an electric light plant for lighting both Mont- 
clair and Bloomfield. 

Salida, Col.—The Edison Electric Light Company of Salida, 
Col., bas been incorporated by W. W. Roller and others, with a 
capital stock of $15,000. 

Iron Mountain, Mich.—The Iron Mountain Electric Light 
Company has been incorporated by A. D. Moore and others, with 
a capital stock of $25,000. 

Kinsley, Kan.—The Kinsley Street Railway and Electric 
Light Company has been incorporated by C. A. Read and others, 
with a capital stock of $100,000. 

Uxbridge, Mass.—The Windsor Hotel, Uxbridge, is now 
lighted by the Loomis system, which has also been adopted by Mr. 
C. C. Capron for his factory and residence. 

Oak Park, 1i1.—The Cicero Water, Gas and Electric Light 
Company, of Oak Park, Ill, has been organized by E. 8. Conway 
and others, with a capital stock of $65,000. 


New York Theatres.—The newspapers, in view of the late 
disastrous fires in Europe, have been discussing and advising the 
use of electric lights exclusively in all the theatres and halls. 


Altoona, Pa.—A large Thomson-Houston plant is to be 
erected in Altoona, and contracts have been made with the Ball 
Engine Company for three 125 h. p. boilers and three 13 x 12 


engines. 


The Loomis System is being put in by Snyder & Van 
srocklin, Port Jackson, 50 incandescents ; Amsterdam Box Com- 
pany, Amsterdam, N. Y., 85 lights; Valley Paper Company, 
Holyoke, 125 lights. 


Roanoke City, Va.—Sealed proposals, to be sent in for thirty 
days from Sept. 10, are invited for an electric light plant at 
Roanoke City. Mr. J. T. Engleby is chairman of the light com- 
mittee in charge of the matter. 


Flushing, L. I.—Mr. E. H. Hurst has been granted the 
franchise for furnishing Flushing with electric light and motive 
power. His bid was twenty-five per cent. of the gross earnings of 
the company formed for this purpose. 


A Philadelphia Dry Goods Store.—The establishment of 
Strawbridge & Clothier, at Philadelphia, will have its oo 
bouse incandescent plant in operation this week. The steam 
includes five Ball automatic cut-off engines. 


Algiers, La.—The Louisiana Electric Light and Power Com- 
any, of New Orleans, using the Fort Wayne Jenney system, will 
nstall an electric light plant at Algiers, and bas erected a station. 
Algiers is situated opposite New Orleans, on the Mississippi bank. 


Tuskaloosa, Ala.—A company has been formed at Tuska- 
“sa by W. A. Settle, of Clarksville, and others, to erect-an.clec- 
ric light plant and an ice factory. The capital stock is $80,000. 

site for the station bas been purchased, and work on the build- 
ng will begin at once. : 


The Statue of Liberty.—It is stated that the electric light 
f the Statue of Liberty is proving very attractive to large num- 
rs of small birds and bats. They fly against the thick glass, and 
‘ng stunned by the shock fall to the ground below. The soldiers 


f the island make an- exhibition of some of them and throw the 
St into the bay, 


New Orleans, La.—The bids opened Sept. 1 at New Orleans 
Qt lighting the public buildings in 1888 were: Brush Eiectric 
‘ght Company, $7,850 per year; New Orleans Gas Light Com- 
Yi #4,999.68 per year; Louisiana Electric Light Company, 
"» Der light for incandescent lights, $600 per light for arc lights, 
five years, or @ total of $80,864 for the five years. 


mene Point, Va.—The West Point Water, Light and Power 

Cee of West Point, Va-, bave put in an 80 h. p. engine 

ho uelutosh, Seymour & Co., of Auburn, N. ¥., to fur- 
ao for their electric light plant. The American Express 
weny are said, by the way, to have just put in several of 
~ “nines in connection with Edison incandescent plant. 


eeestol Falis, N. ¥.—Proposais are called for by the 
th ge: Utes Of Hoosick Falls, N. Y., for lighting the streets 
Na £0 lamps of 1,200 ¢. p. each, or 80 lamps of 2,000 c. p. 
* Vordes, chairman of the Lamp Committee, should be ad- 
‘onic ter than Sept. 28. A five-years’ contract, on the 
ight schedule, from dusk till midnight, is contemplated. 


oe d, Minn.—The Brainerd Electric Light Company, 
~) Sreanized with W. E. Seelye as president, Mr. J. C, 


Rosser as treasurer, and O. H. Havill as secretary, started to put 
in its plant on Sept. 12. It will begin with a service of 30 arc 
lights on the streets and will supply incandescent lamps for in- 
teriors of buildings and residences. The capital stock of the com- 
pany is $100,000. 

. Pennsylvania.—Mr. J. R. Simpson, the Philadelphia agent 
of the American Electric Manufacturing Company, has closed a 
contract with the Wissahickon Electric Light Company for the 
adoption of the American system, to be used by it in lighting 
Roxborough and Manayunk, ag well as its own suburban district. 
He has also closed with I. Gerson, North Eighth street, Philadel- 
phia, for a 15-light machine. Both plants are to be installed at 
once. 


Fergus Falls, Minn.—The Fergus Falls Electric Light and 
Power Company are putting in the Heisler system of electric 
lighting. It has two incandescent machines of 170 lights of 30 
¢c. p. each, and the steam plant comprises a 50 hb. p. Buckeye en- 
gine. The plant is to start Oct. 1. Fergus Falls is a city of 5,000 
people, and the lights will be used largely by merchants for stores 
and in residences. Mr. C.L. Lewis is president of the company ; 
Mr. A. Erwin, vice-president ; Mr. F. G. Barrows, secretary, and 
Mr. J. Compton, treasurer. The capital stock is $15,000. 

The Light Appreciated .—Electric lighting is no longer an 
experiment in this city. Ite advantages over gas are so many and 
so manifest that even if the electric lights cost a great deal more 
than they do, it would be economical to use them. They are 
great crime-restrainers. A dozen electric lights and one policeman 
will take better care of a given extent of territory than half a 
dozen policemen without the electric lights. A long step has just 
been taken in providing for an extension of the electric lights to 
all the avenues, all the streets leading to ferries and all the princi- 
pal cross streets. It is only a matter of time when all parts of 
the city will be lighted in the new way.—New York Epoch. 


A Point Well Made.—The electric lighting companies can 
score a point in favor of their apparatus since the recent burning 
of Whiteley’s great warebouses in London. When electric lights 
were first set up there was much apprehension as to the risks of 
fire through the overheating of the wires. These were partially 
allayed by assurances as to the character of the currents, by care- 
ful iusulation and by the insertion of fusible plugs to break the 
current in case of danger. But at the Whiteley fire gas played 
an important part. A vast system of gas pipes in the premises 
aggravated the difficulties of the firemen, and probably prevented 
the restriction of the fire to its original limits, and it is claimed 
that had electricity been used as the lighting medium, much of th 
danger might have been averted.— Boston Transcript. 


Hyde Park, Mass., has been quite excited and pleased over 
the proposed introduction of the electric light. At a town meet- 
ing last week, a proposition was adopted to refer the whole mat- 
ter to the advisory committee appointed at the regular spring 
town meeting, together with the selectmen and school committee, 
with full power to prepare plans, lay out the arrangement of the 
lights and compiete a contract for not exceeding five years, and 
authorizing the selectmen to execute the contract as finally de- 
cided upon, and appropriating $5,500 per annum for the pur- 
pose. The advisory committee is composed of Orin T. Gray, Rob- 
ert Bleakie, W. J. Stuart, John Beatey, S. C. Putnam, W. A. 
Wood, E. 8. Hathaway, H. A. Rich, J. B. Bachelder, F. W. 
Tewksbury, J. H. Tuckerman, David Perkins, M. M. Cable, I. J. 
Brown, G. L. Stocking and E. L. Hickey. 

Greenleaf, Kan.—The Greenleaf Electric Light and Tele- 
phone Company, recently organized, is actively engaged in get- 
ting ready for business. Its capital is $40,000, in shares of $100. 
The directors are J. W. Bliss, A. M. Foreman, W. K. McConnell, 
E. E. Calvin and E. Nims. The electric light plant will be put 
in so as to be ready when the city water-works are completed 
next spring. A franchise is to be obtained from the city. The 
local Independent Journal says: ‘‘Greenleaf, not satisfied with 
having the best system of water-works in the State—uffording, if 
necessary, 1,000,000 gallons a day pure, healthy cold water 
equal to that gushing from the depths of a mountain spring—has 
decided to put in a complete system of electric lights, the plant to 
be attached to, and run in connection with, the water-works, and 
a system of telephone communication with the different towns 
and villages of Washington County, as well as within the cor- 
porate limits of this and other towns.” 


Jerseyville, 11).—The city of Jerseyville, Ill., is to have a 
central station for distributing Edison incandescent electric 
lights. It is expected that regular service will be begun the mid- 
dle or latter part of September, with a capacity of 600 lights. 
This work is beng done by the Jerseyville Electric Light and 
Power Company, a newly formed organization composed of sev- 
eral public spirited citizens. They have placed the entire contract 
for steam plant with the Pond Engineering Company, of this 
city. The order includes one 75 horse-power Armington & Sims 
engine, with improved foundation box; one 80 horse-power steel 
tubular boiler with stack and the usual fittings, including orna- 


to erect works and put in an electric railway at Sumter, and that 
probably the terms will be accepted. 

Asbury Park, N. J .—The first car on the Daft road at As- 
bury Park has gone into operation, and others follow it at once. 
Although the regular Asbury Park season is at its close, a great 
many people spend the winter at this resort, and the road will 
be run all winter. 


Easton, Pa.—The Daft system has been adopted for the 
College Hill road at Easton, where a grade of 81¢ per cent. has to 
be dealt with. The road will be about one mile long and will 
have three motor cars. The overhead system will be used. The 
cost of the road will be about $18,000, it is said. 


St. Joseph, Mo.—The first section of the Sprague road at St. 
Joseph has gone into operation, about one mile being already 
equipped with the overhead system. The car now running is 
said to have exceeded every expectation by its smooth and easy 
performance. It bas two motors, both underneath the car. 

Cleveland Motors.—The Cleveland Electric Motor Company 
have recently shipped a 3 h. p. motor to New Orleans and a 2 h. 
p. to Detroit. Their arc motor has a new regulator and with 
loads on a 3 b. p. varying from 19,500 to 141,000 foot-pounds, 
the speed, normal 1,700, has only reached as extremes 1,670 and 
1,723. 

Binghamton, N, Y.—The Van Depoele road at Binghamton 
is declared a marked success by Mr. S. M. Nash, the lessee. The 
plant consists of three 15 h. p. motors, three 10 b. p. motors and a 
100 h. p. generator. It it at present renting prime power, but 
will build its own station in the spring. Real estate along the 
road is said to have advanced 25 per cent. 

Utilizing Niagara.—From Buffalo, N. Y., it is reported that 
Jobn F. Kerns, one of the persons who invented a device for util- 
izing the power of the Niagara River, in order to obtain the re- 
ward of $100,000, bas tested his machine and sold the right to 
Erie and Niagara counties for $62,500. It is also said that rep- 
resentatives of the Cleveland Electric Motor Company have been 
investigating the subject. 

C. & C. Moters.—The C. & C. Electric Motor Company is 
now running its factory on South Fifth avenue, this city, with 
one of its own large motors, taking current from the street cir- 
cuits. The company has issued a very neat and effective pam- 
phiet, giving illustrations and descriptions of its motors, batteries, 
etc., and suggestions as to their use. This motor is enjoying a 
wonderful vogue in America, and is beginning to be greatly in 
demand abroad. 

Electric Railways in Canada.—Mr. J. H. Killey, of 
Hamilton, Ont., writes to the Ottawa Evening Journal, advocat- 
ing the use of the great water-power of the Ottawa to generate 
current for electric lights and the street railways. Steps have in 
fact been taken in this direction. He adds: ‘‘ An electric railway 
is now being equipped between St. Catharines, Ont., and Thorold. 
It is six miles in length. The dynamo will be run by water- 
power from the Welland Cana]. Anelectric railway is also under 
construction at Niagara Falls, Ont. It will be near the water 
level in the gorge from the Suspension Bridge to the Falls. There 
will also be two electric double elevators and electric lights in 
cars and alcng the line of the railway, the writer having to super- 
intend its construction, etc. The motive power to run the gen- 
erators will be steam.” Why not water-power in this case also ? 


The Renard Balloon.—It is announced that Captain 
Renard, Chief of-the Military Balloon Service at the camp of 
Chalons, has invented a mechanism for balloon steering and pro- 
pelling. The electric balloon made by him two years ago could 
not make headway against a current of the velocity of more than 
five meters a second; that is to say, against a light wind. It is 
affirmed that with his invention the balloon will be able to resist 
a current of double the strength. If it is true, it is a step forward 
which may render balloons really useful in times of war. Captain 
Renard is so confident of the success of his new propelling mechan- 
ism that, in order tc prevent the secret being discovered, he is 
having each piece of the machine made in a different establish- 
ment and in various parts of France. When they are all finished 
they will be sent to him, and he himself will put them together. 
It is said that the machine will be completed by about the end of 
September, when the invention wil] be put to a test without delay. 


The Electric Bootblack.—The New York Mail and Ex- 
press has a leading article on the electric bootblack recently illus- 
trated and described in our co’umns, and remarks very per- 
tinently : ‘‘ If one may black his shoes by electricity, why not 
brush one’s hair and teeth by the same ever-ready agent ‘ The 
same machine, if the wire were made long enough, would do for 
all three. Of course,there would have to be three different brushes, 
but that could be easily arranged. A little further extension of 
the same principle would give us an electric broom to 
sweep our floors, and an electric duster. A slightly different at- 
tachment being used, one might put on a watch-key to the revolv- 
ing part of the machine and wind up his Waterbury in an almost 















































































mental front; one 120 horse-power Lowe feed-water heater, with 
copper tubes; one duplex boiler feed-pump, and one Korting in- 
jector as a reserve boiler feecer. The contract also includes the 
delivery and erection of this apparatus at Jerseyville complete 
with foundations, brick work, pipe connections, belting, the 
whole delivered to purchasers ready for service.—St. Louis Age 
of Steel. 





APPLICATIONS OF POWER 


Baltimore, Md.— The Citizens’ Passenger Railroad Company 
is investigating the subject of electric motors. 

Wheeling, W. Va.—The Wheeling Railway Company has 
decided to equip its road with the Van Depoele system. 

Woonsocket, R. I.—The Bentley-Knight road at Woonsocket 
is now nearly ready, and will be running, it is said, before the 
end of the month. 

California.—The Cleveland motor is in demand in California, 
the company formed there having been busy from the outset. Its 
latest order is for 5 motors of 1¢ h. p., 3 of 1 h. p., 1 of 3 hb. p. and 
1 of 5h. p. 

Sumter, S. C.—It is stated that the Maryland Electric Motor 
Manufacturing Company, of Baltimore, have made a proposition 





incredibly short time. The same ‘ twirler,” or whatever they call 
it, might be made torun an egg-beater or stir a bowl of cake ; 
while, by putting on a contrivance modeled somewhat after the 
pattern of a hay-tedder, bread might be kneaded as thoroughly as 
anybody might choose without the expenditure of—a_ single foot- 
pound of muscular strength.” 

Quincy, Mass.—A special dispatch of August 31 from 
Quincy says: ‘‘ The citizens’ committee, which was chosen a few 
weeks ago to take into consideration the advisability of building 
a street railway in this town, met this evening in the office of Mr. 
W. F. Lunt. A sub-committee, of which Mr. Theophilus King 
was chairman and Mr. Fred H. Smith was secretary, which has 
been diligently investigating as to the best system to put in in 
this town, presented a lengthy array of facts and figures, gath- 
ered from points in New England and elsewhere. This sub-com 
mittee recommended that the road be laid with T rails weighing 
42 pounds to the yard, and that some form of electrical 
propulsion be employed. The ‘sub-committee considered 
an electrical railway greatly superior to a horse railway, 
both in efficiency and economy of operation. A formal ap- 
plication to the State authorities for a location was 
drawn up, the route to extend from the boundary line 
between Quincy and Weymouth at the Quincy Point bridge to 
the boundary line between Quincy and Milton in the westerly 
section of the town. It is not proposed to build this entire dis- 
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tua atcon tere ad peont bd hbghaaal 0  MEnee Ieee ee at once, the route as at present laid out being from 4% to 
5 miles in length. The capital stock is placed at $40,000, the 
name is stated as the ‘* Quincy Street Railway Company,” anda 
number of gentlemen subscribed for oneshare of stock each to 
comply with the requirements of the law. The following tem- 
porary board of directors was chosen : Messrs. H. M. Federhen, 
King, Smith, Graham, Gill, Fenno and Merrill. 


—————— ee 
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SPARKS AND | FLASHES, 


The Dynamo and the Pail.—I nave 6 frioniies thoweplel 
who dearly loves a joke, and he told me with much gusto yester- 
day an incident which took place in a lower town grocery store. 
In the basement of the store is the apparatus with which the pro- 
prietor generates the electricity for his own store-lighting plant. 
A laboring man had occasion to go down stairs looking for some- 
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BUSINESS NOTICES. 


Jordan & Gottfried, 208 Canal St., N. ¥., carry , 
complete stock of iron and brass machine and wood screws, bolts 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
in tubing, rod and sheet copper, brase, German silver, steel ang 
iron wire, shafting, tools, etc. 


Engine Lubrication.—Judge Colt, of the Circuit Court of 


Ry 3 


the United States, District of Massachusetts, decided the Lunken. 1€ 


PERSONALS, 


thing when my friend and the engineer were talking about the 








great drawing power of one part of the magnetic instrument. heimer Lubricator case of th» Siebert Cylinder Oil-Cup Company, mle 
Mr. J. H. Guest, the electrician, contributes to the insurance | The laboring man was walking near to this magnet, which is of | vy. g, Gc, Nightingale et al. in favor of the {Siebert Company op 
paper 7 he Spectator a breezy letter on the subject of automatic | great power, when suddenly gs he moved round, his tin pail was | their (iates patent. Judge Lowell also decided in their favor iy W 
fire alarms, in which he offers some sharp criticisms on such | snatched from his hand and drawn by the mysterious element the Phillips case in 1882, This decision refers to the patent T, € 
alarms and the methods of testing for grounds on their circuits. | whack up against the iron, With a yell like a Sioux Indian, the method of lubricating the cylinders and internal working surface; gy 
He is not at all satisfied with the present state of affairs, and | frightened man turned, gave one glance at that tin pail hugging of steam engines by oil fed in visible drops up through water in. * 
probably will himself make an effort to rectify it. There is no | the black iron, and broke for the stairs on the dead run.—St. Paul closed in a transparent chamber called a ‘‘ sight-feed.” 
doubt room for improvement in some respects. Pioneer Press. 
Prof. E. L. Nichols, who has taken the chair of physics Sa ee Martin & Co., the extensive bleachers, dyers and printers, of New 
which Prof. Anthony resigned, at Cornell, is himself a Cornell Philadelphia, have contracted with the National Water Tube 
He then went to the MISCELLANEOUS NOTES. piskir Cnipunty, ot ow Receowlaldicd & for three bundred h. p, Wes 


man, having graduated there ip 1875. 
University of Berlin, studying under Helmholtz and Kirchhoff to 
obtain the degree of Ph.D. Fora year he held a fellowship at 
Johns Hopkins University, and for a time he experimented in Mr. 
Edison’s laboratory at Menlo Park. He now goes to Cornell from 
the University of Kansas, where his work in the department of 


of the Moore water tube boilers, manufactured by them. This 
is Martin & Co.’s second order for this style of boiler to this com. 
pany, the first boilers being erected about two years ago. Their 
use up to the present time confirms the good opinion originally 





A Wiring Dispute at Providence.—Mr. E. M. Carhart, 
of Providence, having put in a bid for repairing and rewiring the 
electrical apparatus in the City Hall, has complaiped through the 
papers of partiality in the award, which went to Boston parties. 
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Moore Water Tube Boilers.—W ithin the past week Jame 


















eS Lectures on Scientific Subjects. —The Polytechnic Sec- | ©%’s judgment in selecting them. The same boiler company with 
Senor Don Saturnino Islas, the Director General of tion of the American Institute purposes enlarging its field of have lately taken some very satisfactory orders for their boilers, wa! 
telegraphs of the Republic of Mexico, sailed last week for London, operation, and popularizing its work by adding, this Fall and and the outlook for the Fall business is encouraging, especially in tal 
on the “ rnin a Se een of eee i Winter, a course of familiar lectures on scientific subjects. These | the electric light line. 
systems in New York. We have already had occasion to notice the | jectures will be on first and third Thureday evenings in each 1 
director’s good work, which has called forth a special letter of month, the regular meetings, devoted to short papers, to exhibi- STOCK QUOTATIONS. 
commendation from the President of Mexico. Senor Islas was tion of new inventions, and to discussions of such papers and in- as a ak HA 
accompanied by Senor Don David Alcalde, one of the division | yontions, All of these lectures and meetings will be free to those | _ The list, compiled by Baker, member c 
chiefs of the government service. During the stay of these gentle- Setar New York Stock ee cee 16 and 18 Broad street, gives the 
men, they were the recipients of many courtesies and attentions current quotations - oe 
at the hands of Mr. G. L. Wiley, an old friend of Senor Islas, and| The Electrical Exhibition.—Work is going on briskly at ‘a . vad Ne awe aa 
once a telephonic pioneer in the Republic. the building of the American Institute, Sheedhage! -cgrinrgtlremmcet a he: 25 87 = ee other 
Mr. Jay Gould, who has been suffering from neuralgia, has tion of the a York rasegceselinrgyes fe caae in Am.Tel. & Cable 72 be uve Sisk sets. 90 vary a 
had his head examined by Dr. W. A. Hammond with some kind special display be a good one, anae am aig goa 100 actos! ow | ees 401g “‘s tions | 
of recording thermopile, invented by Dr. J. S. Lombard, for- reaches a much higher standard than any th cere bey hate mae” Eee " 6iZ ** 195 135 ~ 
merly of Harvard, and now of Leamington, England. Mr. will be crowded wee ene aca a een aint y *Inter.Ocean Tel... ... ..-.-- ELECTRIC LIGHT. aa 
Gould’s bead is reported to be in good condition. Dr. Hammond oe ne ae ee a Sad very large, N. Y. Mutual... 70 80 |#am. Electric... 89 45 
explains the operation familiarly by saying that in all properly reaching, it is ore y a de then three-quar- *PostalT.& C... 30 ae ee" 2 43 — 
constituted right-handed men the right side of the head is the hotter. | “FS Of @ million, and perhaps much more. tancal... 2 0 nae cl” 
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